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<210> 
<211> 
<212> 
<213> 


1 

1695 
DNA 

H. influenzae 












<400> 1 
atgt tacgtc 


taaa t ctgag 


atttttatct 


tttctgctct 


gtataagcca 


aagtgtagaa 


60 


t tacaggctg 


cgccaagtgt 


tccaacattt 


ttaactgaaa 


a.tggcttaac 


ttattgcacc 


120 


cacgct tcag 


gtttttcatt 


taatccgcaa 


acagcagatg 


caggaaccag 


tatgaatgtg 


180 


gt cacggaac 


aaat t tataa 


caaa£tattt 


gatataaaaa 


atcacagtgc 


aacattaaca 


240 


ccaatgc tgg 


cacaat c t ta 


ttccat,ttca 


gctgatggta 


aagaaatttt 


attaaattta 


300 


cgtcacggcg 


taaaatttca 


ccaaacccct 


tggtttaccc 


caacacgtga 


tt ctaacgct 


360 


gaagacgtag 


tattttcgat 


taatcgtgta 


ttagggcata 


atacttat tt 


accaacctta 


420 


gcagaggcga 


atgttaccta 


tagtaatcca 


caatatagag 


tgtttcacga 


acaagcaaga 


480 


aaagtgcgtt 


ttccttattt 


tgatagcatt 


aaacttaacg 


aaaaaatcaa 


atctgtgacc 


540 


gcactttcgc 


cttatcaagt 


aaaaattgaa 


ttatttgcac 


cagattcctc 


cattttgtcg 


600 


catcttgcca 


gccagtatgc 


cattattttt 


tcacaagaat 


atgcctatca 


attaagcgca 


660 


gatgacaacc 


ttgctcaatt 


agatacccac 


ccagtaggca 


cagggcctta 


tcaagtaaaa 


720 


gattatgtat 


ataaccaata 


tgttcgctta 


gtgcgtaacg 


aaaactattg 


gaaaaaagaa 


780 


gccaagatag 


aacatattat 


tgtggatctt 


tctactgatc 


gcagcggacg 


tttagtcaaa 


840 


tttttcaata 


atgaatgtca 


aatcgcctct 


tatcctgaag 


taagccaaat 


tggcttatta 


900 


aaaaatgatg 


acaaacatta 


ttatatgcaa 


tctactgatg 


gtatgaattt 


agcctattta 


960 


gcgtttaatt 


ttgataagcc 


attaatgcga 


gatcacgaaa 


tccgtgctgc 


tatttcacaa 


1020 


agtttaaacc 


gagctcgaat 


cattcatagc 


atttaccata 


acacagcaac 


tgttgctaat 


1080 


aacattattc 


ctgaagtgtc 


ttgggcttca 


actgtcaata 


cgccagaatt 


tgagtttgat 


1140 


taccatccca 


aaatcgccaa 


aaataaatta 


gcagataaaa 


accttttgtt 


aaatttatgg 


1200 



-1- 



gtaattaatg 


aagaacaagt 


ctataatcca 


gcacctttta 


aaatggctga 


aatgatcaaa 


1260 


tgggatttag 


ctcaagcggg 


tgtgaaagtt 


aaagtgcgtg 


ccgtaactcg 


tccattttta 


1320 


actgcacaat 


tacgcaatca 


atcggaaaat 


tatgatttga 


ttctatctgg 


ttggttagct 


1380 


ggtaatcttg 


atcctgatgg 


ttttatgcgt 


ccaattttaa 


gctgtggaac 


aaaaaatgaa 


1440 


ctcactaatt 


tatctaattg 


gtgtaatgaa 


gaatttgatc 


aatttatgga 


tcgtgccatt 


1500 


accacctcac 


atttaagttc 


acgcgcaaaa 


gcctataatg 


aagcccaaga 


actcgtttta 


1560 


cgtgaattac 


ccattattcc 


tattgccaat 


gtaaaacgaa 


ttttagtcgc 


aaatagtcgt 


1620 


gtgaaaggag 


taaaaatgac 


gccttttggt 


agcttagatt 


tttccacctt 


atattttatt 


1680 


caggagaaac 


actaa 










1695 


<210> 2 
<211> 966 
<212> DNA 
<213> H. 


influenzae 












<400> 2 
atgttctggt 


cggttcttcg 


ccatattctg 


tgggtggcat 


tattattact 


cgtattatcg 


60 


ctattaggct 


ttgttatttt 


attgcgcgat 


cctcttaatg 


cgaatcttgt 


tacacaaaac 


120 


atttatatcg 


gctatttcca 


ttatttaggc 


accttgttac 


aaggtgattt 


tggcattacc 


180 


tataacggtg 


gaaaatcatt 


aatgaacctt 


attcttacgg 


ttcttcctcc 


cacattggaa 


240 


ctttgtttca 


ttacattgtt 


tttggcattt 


atttttggtt 


tgccacttgg 


cattataagt 


300 


gcggtcaatt 


ctgaacaagt 


ttttgcaaaa 


agtttacaaa 


tcctatctta 


tgtagggcta 


360 


tctattccaa 


tattttggtt 


agcccccatt 


ttactgtatg 


ttgccgcgct 


ctcacattgg 


420 


gaaattgccg 


ctattggaca 


atataatttg 


ctttacgaaa 


ttaaacccat 


tacgggattt 


480 


cctgttattg 


atatgtggtt 


tatggaagta 


ccttatcgta 


caaaaatcgt 


acaaaacata 


540 


ttgcaacatt 


tagccttacc 


aacattggta 


ttgtgtattt 


tgccaacaat 


ggaaattatc 


600 


cgtattattc 


atcaacgagc 


agaatatatt 


ttgaatcaaa 


atttttctaa 


agtagcgaca 


660 


acacggggtt 


ggtcaaaatg 


gaaaattctc 


catcaatatg 


tattccgtaa 


tacttttccc 


720 


ctgcttgttc 


cacaagtacc 


acgtgtattc 


acattagtat 


taacgcaatg 


tatgttggta 


780 


gaaacggctt 


taqqttqqcc 


tggcattggt 


cgt tggt taa 


t taatgccgt 


aaatgaacaa 


840 


gattacaaca 


gcattgccgc 


aggtgtaatt 


gttattggtg 


tatgtattat 


tttgattgat 


900 


acattcacta 


aaatattcac 


ttttatactc 


gatccattta 


aaaagaaagg 


ttggtatgca 


960 


agataa 












966 



<210> 3 
<211> 888 
<212> DNA 



-2- 



<213> H. influenzae 
<400> 3 



atgcaagata 


aagaacctga 


tgaattccgc 


gaaagcacct 


caatctttca 


aatttggtta 


60 


cgctttcgtc 


aaaataccat 


cgcacttttt 


agcttttatt 


tattaatcgc 


attaattttt 


120 


accgcacttt 


ttgctagtta 


tcttgcacct 


tatgctgata 


atcgacaatt 


tattgggcaa 


180 


gaattaatgc 


ctccttcttg 


ggtagataga 


ggaaaaattg 


cttttttctt 


tggtactgat 


240 


gatttaggtc 


gcgacatatt 


aagtcgttta 


attatgggta 


ctcgttatac 


cttaggttct 


300 


gctttactgg 


ttgtcttttc 


agtggcaata 


ataggcggcg 


cactaggaat 


tattgcagga 


360 


ctactgaaag 


gtattaaagc 


tcgttttgtc 


gggcatattt 


ttgatgcttt 


tttatcgtta 


420 


cctattctat 


taattgccgt 


tgttatttca 


acattaatgg 


aaccaagttt 


atggaatgca 


480 


atgtttgcta 


cgctattagc 


aattttgcct 


tatttcattc 


acactatcta 


tcgcgctatt 


540 


caaaaagaat 


tagaaaagga 


ttatgttgta 


atgctaaaac 


ttgaaggcat 


ttccaatcaa 


600 


accttattaa 


aaagcactat 


tttaccgaat 


attactgtta 


tttatattca 


agaagtggct 


660 


catgcttttg 


ttatagccgt 


gttggatatt 


agcgcattaa 


gttttatttc 


tcttggtgca 


720 


caacgaccta 


caccagaatg 


gggggcaatg 


ataaaagact 


ctttggaact 


actttatctt 


780 


gcaccttgga 


cagtactttt 


acccggtttc 


gctattattt 


ttactatttt 


attaagtatt 


840 


attttcagta 


atggcttaac 


taaagccatc 


aatcaacatc 


aagaatag 




883 



<210> 4 

<211> 1050- 

<212> DNA 

<213> H. influenzae 

<400> 4 



atggcacttt 


tagacatttg 


taacctcaat 


attgaaattc 


aaacctccaa 


tggacgtata 


60 


aaaattgtag 


atggcgtcaa 


tctttccctt 


aacgaagggg 


aaatcagtgg 


attagttggc 


120 


gaatcaggct 


caggaaaaag 


cttaatcgct 


aaagtcattt 


gtaatgcaat 


caaagaaaat 


180 


tggattatta 


ctgccgatcg 


ctttcgtttt 


cacgatatcg 


aattactaaa 


actcagtcct 


240 


aataaacgac 


gtaagattgt 


cggcaaagaa 


atatccatga 


ttttccaaaa 


tcccttatct 


300 


tgccttgatc 


caagtcgaaa 


aatagggaaa 


caactcatcc 


aaaatattcc 


taattggaca 


360 


tttaaaaata 


aatggtggaa 


atggtttggg 


tggaaaaaaa 


gacgtgctat 


tgaattgtta 


420 


catcgcgtag 


gaattaaaga 


tcatcgtgat 


attatggcaa 


gctatcctaa 


cgaactgaca 


480 


gaaggcgaag 


gacaaaaagt 


tatgatcgca 


atggctgtcg 


ctaatcagcc 


acgtttatta 


540 


atcgcagatg 


aaccaacaaa 


tacattagaa 


tcaaccactg 


ccctacaagt 


ttttcgttta 


600 


ctttccagta 


tgaaccaaaa 


tcagggaaca 


acaattttac 


ttacgagtaa 


cgatattaaa 


660 


agtattagtg 


aatggtgcga 


tcaaatttca 


gtgctttatt 


gtgggcaaaa 


taccgaatct 


720 



-3- 



gccccgactg 


aaatattaat 


cgaaagtccc 


catcatcctt 


atacccaagc 


cttaattaat 


780 


gcagtacccg 


attttactca 


acctttgggg 


tttaaaacta 


aattgggtac 


gttagaaggc 


840 


accgcgccta 


ttttagagca 


aatgccaatt 


ggctgtcgtc 


ttggcccaag 


atgccctttt 


900 


gcacaaaaaa 


aatgtatgga 


aaaaccaaga 


cgattgaaaa 


taaaacaaca 


cgaattttct 


960 


tgtcattatc 


ctattaattt 


acgagaaaaa 


aatttcaaag 


aaaaaacaac 


cgccacccct 


1020 


tttatactta 


attgcaaagg 


aaatgaataa 








1050 



<210> 5 

<211> 810 

<212> DNA 

<213> H . influenzae 

<400> 5 



atgcccttat 


tacaagtgga 


agatttaact 


aaaactttta 


aaggtcacgc 


cagtttattt 


60 


ggtcgaaatc 


aattcaatgc 


agtggataaa 


gtgagtttta 


cccttgaacg 


taaacaaaca 


120 


cttgcaatca 


ttggcaataa 


tggctctggt 


aaatcaactc 


tagtgaaaat 


gatagcgggc 


180 


attattccgc 


caacttctgg 


tcgaatttta 


tttaatgatc 


gagaattaca 


atatcaggat 


240 


gcccaatcta 


gagctaaaca 


tattcgtatg 


gttttccaag 


atgccaactc 


tgcatttaat 


300 


ccacgtttaa 


atattggaca 


aatattagac 


gaaccattaa 


gcctagcgac 


agattggaca 


360 


gaaacacaac 


gtaatgaaaa 


aatctttgag 


accctctctc 


ttgttggact 


ttatcctgat 


420 


tacacaaatc 


tcaatattaa 


gcatctctct 


atcagccaaa 


agcagcgggt 


tgccctagca 


480 


cgcgcattaa 


ttttagcacc 


agaaattatt 


ataatagatg 


atgcaattgg 


caatttagat. 


540 


gcttctgtac 


gtattcaatt 


gcttaattta 


acccttgatt 


tacaacaacg 


tttaggtata 


600 


tcttatattt 


atgtgggaca 


ggatctcggt 


gtaattaaac 


atattgcaga 


tacgattatc 


660 


gtaatggatg 


acggaaaaat 


gattgaatat 


ggcagccctc 


aaaatctttt 


tactgatcca 


720 


caaactgatg 


ttactcgtcg 


cttagtcgaa 


agctattttg 


gcaaaatttt 


agatgaaacc 


780 


gcttgggtaa 


aagacaaaaa 


cactcactaa 








810 



<210> 6 

<211> 1017 

<212> DNA 

<213> H. influenzae 

<400> 6 



atgaacactc 


gtccctttta 


tttcggactt 


atatttattg 


cgattatcgc 


tatacttgct 


60 


cactatttag 


gaaacactga 


tttttcccat 


cattatcata 


tcagtgctct 


aattattgcc 


120 


atcttgctgg 


gaatggcaat 


cggcaatacc 


atttatccgc 


aattttcaac 


acaagtggaa 


180 


aaaggcgtgt 


tatttgcgaa 


aggcacgctt 


cttcgcactg 


gcattgtgct 


gtatggtttt 


240 


cgccttactt 


ttggcgatat 


tgccgatgtt 


ggcttaaatg 


ctgttgtcac 


tgatgcgatt 


300 



-4- 



atgctaattt 


caaccttttt 


tcttaccgca 


cttttgggca 


ttcgttatct 


aaaaatggat 


360 


aaacaattgg 


tttatctcac 


tggggctgga 


tgtagtattt 


gtggtgcggc 


agcggttatg 


420 


gcggcagagc 


ctgttaccaa 


agcagaatct 


cataaagttt 


cagtagcgat 


tgccgtagtg 


480 


gtcattttcg 


ggacgcttgc 


tatttttact 


taccccttgt 


tctacacgtg 


gtcacaagat 


540 


ttaattaacg 


cccatcaatt 


cggtatttat 


gttggttcta 


gtgtacacga 


agtggctcaa 


600 


gtgtatgcga 


ttggggaaaa 


tattgatcct 


atcgtggcga 


atactgccgt 


catttccaaa 


660 


atgatccgag 


tgatgatgct 


cgcaccattt 


ttattaatgc 


tttcttggtt 


attaacacgt 


720 


agtaatggag 


tatcagaaaa 


tacatcacac 


aaaattacaa 


ttccttggtt 


tgctgtactt 


780 


tttattggcg 


ttgcgatttt 


taattctttt 


gatttattac 


caaaagaact 


cgtgaaatta 


840 


ttagttgaaa 


tcgattcttt 


cttattaatt 


tcagcgatgg 


ctgcccttgg 


cttaacgaca 


900 


caagcaagcg 


caatcaaaaa 


ggcaggatta 


aaaccacttg 


ttttaggaac 


actaatttat 


960 


ttatggctaa 


tggttggtgg 


atttttagtg 


aattatggaa 


tatcaaaatt 


aatataa 


1017 



<210> 7 

<211> 564 

<212> PRT 

<213> Homo sapiens 

<400> 7 

Met Leu Arg Leu Asn Leu Arg Phe Leu Ser Phe Leu Leu Cys lie Ser 
15 10 15 



Gin Ser Val Glu Leu Gin Ala Ala Pro Ser Val Pro Thr Phe Leu Thr 
20 25 30 



Glu Asn Gly Leu Thr Tyr Cys Thr His Ala Ser Gly Phe Ser Phe Asn 
35 40 45 



Pro Gin Thr Ala Asp Ala Gly Thr Ser Met Asn Val Val Thr Glu Gin 
50 55 60 



lie Tyr Asn Lys Leu Phe Asp lie Lys Asn His Ser Ala Thr Leu Thr 
65 70 75 80 



Pro Met Leu Ala Gin Ser Tyr Ser lie Ser Ala Asp Gly Lys Glu lie 
85 90 95 



Leu Leu Asn Leu Arg His Gly Val Lys Phe His Gin Thr Pro Trp Phe 
100 105 110 



Thr Pro Thr Arg Asp Phe Asn Ala Glu Asp Val Val Phe Ser lie Asn 
115 120 125 



-5- 



Arg Val Leu Gly His Asn Thr Tyr Leu Pro Thr Leu Ala Glu Ala Asn 
130 135 140 



Val Thr Tyr Ser Asn Pro Gin Tyr Arg Val Phe His Glu Gin Ala Arg 
145 150 155 160 



Lys Val Arg Phe Pro Tyr Phe Asp Ser lie Lys Leu Asn Glu Lys lie 
165 170 175 



Lys Ser Val Thr Ala Leu Ser Pro Tyr Gin Val Lys lie Glu Leu Phe 
180 185 190 



Ala Pro Asp Ser Ser lie Leu Ser His Leu Ala Ser Gin Tyr Ala lie 
195 200 205 



lie Phe Ser Gin Glu Tyr Ala Tyr Gin Leu Ser Ala Asp Asp Asn Leu 
210 215 220 



Ala Gin Leu Asp Thr His Pro Val Gly Thr Gly Pro Tyr Gin Val Lys 
225 230 235 ~ 240 



Asp Tyr Val Tyr Asn Gin Tyr Val Arg Leu Val Arg Asn Glu Asn Tyr 
245 250 ~ 255 



Trp Lys Lys Glu Ala Lys lie Glu His lie lie Val Asp Leu Ser Thr 
260 265 270 



Asp Arg Ser Gly Arg Leu Val Lys Phe Phe Asn Asn Gl'u Cys Gin lie 
275 280 285 



Ala Ser Tyr Pro Glu Val Ser Gin lie Gly Leu Leu Lys Asn Asp Asp 
290 295 300 



Lys His Tyr Tyr Met Gin Ser Thr Asp Gly Met Asn Leu Ala Tyr Leu 
305 310 ~ " 315 320 



Ala Phe Asn Phe Asp Lys Pro Leu Met Arg Asp His Glu lie Arg Ala 
325 330 335 



Ala lie Ser Gin Ser Leu Asn Arg Ala Arg lie lie His Ser lie Tyr 
340 345 350 



His Asn Thr Ala Thr Val Ala Asn Asn lie lie Pro Glu Val Ser Trp 
355 360 365 



Ala Ser Thr Val Asn Thr Pro Glu Phe Glu Phe Asp Tyr His Pro Lys 
370 375 380 



-6- 



lie Ala Lys Asn Lys Leu Ala Asp Lys Asn Leu Leu Leu Asn Leu Trp 
385 390 395 400 



Val He Asn Glu Glu Gin Val Tyr Asn Pro Ala Pro Phe Lys Met Ala 
405 410 415 



Glu Met He Lys Trp Asp Leu Ala Gin Ala Gly Val Lys Val Lys Val 
420 425 430 



Arg Ala Val Thr Arg Pro Phe Leu Thr Ala Gin Leu Arg Asn Gin Ser 
435 440 445 



Glu Asn Tyr Asp Leu He Leu Ser Gly Trp Leu Ala Gly Asn Leu Asp 
450 455 460 



Pro Asp Gly Phe Met Arg Pro He Leu Ser Cys Gly Thr Lys Asn Glu 
465 470 475 " 480 



Leu Thr Asn Leu Ser Asn Trp Cys Asn Glu Glu Phe Asp Gin Phe Met 
485 490 495 



Asp Arg Ala He Thr Thr Ser His Leu Ser Ser Arg Ala Lys Ala Tyr 
500 505 510 



Asn Glu Ala Gin Glu Leu Val Leu Arg Glu Leu Pro He He Pro He 
515 520 525 



Ala Asn Val Lys Arg He Leu Val Ala Asn Ser Arg Val Lys Gly Val 
530 535 540 



Lys Met Thr Pro Phe Gly Ser Leu Asp Phe Ser Thr Leu Tyr Phe He 
545 550 555 .560 



Gin Glu Lys His 



<210> 8 

<211> 320 

<212> PRT 

<213> H. influenzae 

<400> 8 



Met Phe Trp Ser Val Leu Arg His He Leu Trp Val Ala Leu Leu Leu 
1 5 " 10 15 



Leu Val Leu Ser Leu Leu Gly Phe Val He Leu Leu Arg Asp Pro Leu 
20 25 30 



Asn Ala Asn Leu Val Thr Gin Asn lie Tyr lie Gly Tyr Phe His Tyr 
35 40 45 



Leu Gly Thr Leu Leu Gin Gly Asp Phe Gly lie Thr Tyr Asn Gly Gly 
'50 55 60 



Lys Ser Leu Met Asn Leu lie Leu Thr Val Leu Pro Pro Thr Leu Glu 
65 70 75 80 



Leu Cys Phe lie Thr Leu Phe Leu Ala Phe lie Phe Gly Leu Pro Leu 
85 90 95 



Gly lie lie Ser Ala Val Asn Ser Glu Gin Val Phe Ala Lys Ser Leu 
100 105 110 



Gin lie Leu Ser Tyr Val Gly Leu Ser lie Pro lie Phe Trp Leu Ala 
115 120 125 



Pro lie Leu Leu Tyr Val Ala Ala Leu Ser His Trp Glu lie Ala Ala 
130 135 140 



lie Gly Gin Tyr Asn Leu Leu Tyr Glu lie Lys Pro lie Thr Gly Phe 
145 150 155 160 



Pro Val lie Asp Met Trp Phe Met Glu Val Pro Tyr Arg Thr Lys lie 
165 170 175 



Val Gin Asn lie Leu Gin His Leu Ala Leu Pro Thr Leu Val Leu Cys 
180 185 190 



lie Leu Pro Thr Met Glu lie He Arg He He His Gin Arg Ala Glu 
195 200 205 



Tyr He Leu Asn Gin Asn Phe Ser Lys Val Ala Thr Thr Arg Gly Trp 
210 215 220 



Ser Lys Trp Lys He Leu His Gin Tyr Val ' Phe Arg Asn Thr Phe Pro 
225 230 235 240 



Leu Leu Val Pro Gin Val Pro Arg Val Phe Thr Leu Val Leu Thr Gin 
245 ~ 250 255 



Cys Met Leu Val Glu Thr Ala Leu Gly Trp- Pro Gly He Gly Arg Trp 
260 265 270 



Leu He Asn Ala Val Asn Glu Gin Asp Tyr Asn Ser He Ala Ala Gly 
275 280 285 



Val lie Val lie Gly Val Cys lie He Leu He Asp Thr Phe Thr Lys 
290 295 300 



He Phe Thr Phe He Leu Asp Pro Phe Lys Lys Lys Gly Trp Tyr Ala 
305 310 *" 315 320 



<210> 9 
<211> 295 
<212> PRT 

<213> H. influenzae 
<400> 9 

Met Gin Asp Lys Glu Pro Asp Glu Phe Arg Glu Ser Thr Ser He Phe 
15 10 15 



Gin He Trp Leu Arg Phe Arg Gin Asn Thr He Ala Leu Phe Ser Phe 
20 25 30 



Tyr Leu Leu He Ala Leu He Phe Thr Ala Leu Phe Ala Ser Tyr Leu 
35 40 45 



Ala Pro Tyr Ala Asp Asn Arg Gin Phe He Gly Gin Glu Leu Met Pro 
50 55 60 



Pro Ser Trp Val Asp Arg Gly Lys He Ala Phe Phe Phe Gly Thr Asp 
65 70 75 80 



Asp Leu Gly Arg Asp He Leu Ser Arg Leu He Met Gly Thr Arg Tyr 
85 90 95 



Thr Leu Gly Ser Ala Leu Leu Val Val Phe Ser Val Ala He He Gly 
100 105 110 



Gly Ala Leu Gly He He Ala Gly Leu Leu Lys Gly He Lys Ala Arg 
115 120 125 



Phe Val Gly His He Phe Asp Ala Phe Leu Ser Leu Pro He Leu Leu 
130 135 140 



He Ala Val Val He Ser Thr Leu Met Glu Pro Ser Leu Trp Asn Ala 
145 150 155 160 



Met Phe Ala Thr Leu Leu Ala He Leu Pro Tyr Phe He His Thr He 
165 170 175 



Tyr Arg Ala He Gin Lys Glu Leu Glu Lys Asp Tyr Val Val Met Leu 
180 185 190 



Lys Leu Glu Gly lie Ser Asn Gin Thr Leu Leu Lys Ser Thr lie Leu 
195 200 205 



Pro Asn lie Thr Val lie Tyr lie Gin Glu Val Ala His Ala Phe Val 
210 215 220 



lie Ala Val Leu Asp lie Ser Ala Leu Ser Phe lie Ser Leu Gly Ala 
225 230 235 240 



Gin Arg Pro Thr Pro Glu Trp Gly Ala Met lie Lys Asp Ser Leu Glu 
245 250 255 



Leu Leu Tyr Leu Ala Pro Trp Thr Val Leu Leu Pro Gly Phe Ala lie 
260 265 270 



lie Phe Thr lie Leu Leu Ser lie lie Phe Ser Asn Gly Leu Thr Lys 
275 280 285 



Ala lie Asn Gin His Gin Glu 
290 295 



<210> 10 
<211> 349 
<212> PRT 

<213> H. influenzae 
<400> 10 

Met. Ala Leu Leu Asp lie Cys Asn Leu Asn lie Glu lie Gin Thr Ser 
15 10 15 



Asn Gly Arg lie Lys lie Val Asp Gly Val Asn Leu Ser Leu Asn Glu 
20 25 30 



Gly Glu lie Ser Gly Leu Val Gly Glu Ser Gly Ser Gly Lys Ser Leu 
35 40 45 



lie Ala Lys Val lie Cys Asn Ala lie Lys Glu Asn Trp lie lie Thr 
50 55 60 



Ala Asp Arg Phe Arg Phe His Asp lie Glu Leu Leu Lys Leu Ser Pro 
65 70 75 80 



Asn Lys Arg Arg Lys lie Val Gly Lys Glu lie Ser Met He Phe Gin 
85 90 95 



Asn Pro Leu Ser Cys Leu Asp Pro Ser Arg Lys He Gly Lys Gin Leu 
100 105 ~ 110 



-10- 



lie Gin Asn lie Pro Asn Trp Thr Phe Lys Asn Lys Trp Trp Lys Trp 
115 120 ~ 125 



Phe Gly Trp Lys Lys Arg Arg Ala lie Glu Leu Leu His Arg Val Gly 
130 135 140 



lie Lys Asp His Arg Asp lie Met Ala Ser Tyr Pro Asn Glu Leu Thr 
145 150 155 160 



Glu Gly Glu Gly Gin Lys Val Met lie Ala Met Ala Val Ala Asn Gin 
165 170 175 



Pro Arg Leu Leu lie Ala Asp Glu Pro Thr Asn Thr Leu Glu Ser Thr 
180 185 190 



Thr Ala Leu Gin Val Phe Arg Leu Leu Ser Ser Met Asn Gin Asn Gin 
195 200 205 



Gly Thr Thr lie Leu Leu Thr Ser Asn Asp lie Lys Ser lie Ser Glu 
210 215 220 



Trp Cys Asp Gin lie Ser Val Leu Tyr Cys Gly Gin Asn Thr Glu Ser 
225 230 235 240 



Ala Pro Thr Glu lie Leu lie Glu Ser Pro His His Pro Tyr Thr Gin 
245 250 255 



Ala Leu lie Asn Ala Val Pro Asp Phe Thr Gin Pro Leu Gly Phe Lys 
260 265 270 



Thr Lys Leu Gly Thr Leu Glu Gly Thr Ala Pro lie Leu Glu Gin Met 
275 280 285 



Pro lie Gly Cys Arg Leu Gly Pro Arg Cys Pro Phe Ala Gin Lys Lys 
290 295 300 



Cys Met Glu Lys Pro Arg Arg Leu Lys lie Lys Gin His Glu Phe Ser 
305 310 315 320 



Cys His Tyr Pro lie Asn Leu Arg Glu Lys Asn Phe Lys Glu Lys Thr 
325 330 335 



Thr Ala Thr Pro Phe lie Leu Asn Cys Lys Gly Asn Glu 
340 345 



<210> 11 
<211> 269 
<212> PRT 
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<213> Homo sapiens 
<400> 11 



Met Pro Leu Leu Gin Val Glu Asp Leu Thr Lys Thr Phe Lys Gly His 
1 5 10 15 



Ala Ser Leu Phe Gly Arg Asn Gin Phe Asn Ala Val Asp Lys Val Ser. 
20 25 30 



Phe Thr Leu Glu Arg Lys Gin Thr Leu Ala lie lie Gly Asn Asn Gly 
35 4 0 45 



Ser Gly Lys Ser Thr Leu Val Lys Met lie Ala Gly lie lie Pro Pro 
50 55 60 



Thr Ser Gly Arg lie Leu Phe Asn Asp Arg Glu Leu Gin Tyr Gin Asp 
65 70 75 80 



Ala Gin Ser Arg Ala Lys His lie Arg Met Val Phe Gin Asp Ala Asn 
85 90 ^ 95 



Ser Ala Phe Asn Pro Arg Leu Asn lie Gly Gin lie Leu Asp Glu Pro 
100 105 110 



Leu Ser Leu Ala Thr Asp Trp Thr Glu Thr Gin Arg Asn Glu Lys lie 
115 120 ~ 125 



Phe Glu Thr Leu Ser Leu Val Gly Leu Tyr Pro Asp Tyr Thr Asn Leu 
130 135 140 



Asn lie Lys His Leu Ser lie Ser Gin Lys Gin Arg Val Ala Leu Ala 
145 150 155 160 



Arg Ala Leu lie Leu Ala Pro Glu lie lie lie lie Asp Asp Ala lie 
165 170 175 



Gly Asn Leu Asp Ala Ser Val Arg lie Gin Leu Leu Asn Leu Thr Leu 
180 185 190 



Asp Leu Gin Gin Arg Leu Gly lie Ser Tyr lie Tyr Val Gly Gin Asp 
195 200 205 



Leu Gly Val lie Lys His lie Ala Asp Thr He He Val Met Asp Asp 
210 215 220 



Gly Lys Met He Glu Tyr Gly Ser Pro Gin Asn Leu. Phe Thr Asp Pro 
225 230 235 240 
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Gin Thr Asp Val Thr Arg Arg Leu Val Glu Ser Tyr Phe Gly Lys lie 
245 250 255 



Leu Asp Glu Thr Ala Trp Val Lys Asp Lys Asn Thr His 
260 265 



<210> 12 

<211> 338 

<212> PRT 

<213> H. influenzae 

<400> 12 

Met Asn Thr Arg Pro Phe Tyr Phe Gly Leu lie Phe lie Ala lie lie 
1 5 10 15 



Ala lie Leu Ala His Tyr Leu Gly Asn Thr Asp Phe Ser His His Tyr 
20 25 30 



His He Ser Ala Leu He He Ala He Leu Leu Gly Met Ala He Gly 
35 40 45 



Asn Thr He Tyr Pro Gin Phe Ser Thr Gin Val Glu Lys Gly Val Leu 
50 55 60 



Phe Ala Lys Gly Thr Leu Leu Arg Thr Gly He Val Leu Tyr Gly Phe 
65 70 75 80 



Arg Leu Thr Phe Gly Asp He Ala Asp Val Gly Leu Asn Ala Val Val 
85 90 95 



Thr Asp Ala He Met Leu He Ser Thr Phe Phe Leu Thr Ala Leu Leu 
100 105 110 



Gly He Arg Tyr Leu Lys Met Asp Lys Gin Leu Val Tyr Leu Thr Gly 
115 120 125 



Ala Gly Cys Ser He Cys Gly Ala Ala Ala Val Met Ala Ala Glu Pro 
130 135 140 



Val Thr Lys Ala Glu Ser His Lys Val Ser Val Ala He Ala Val Val 
145 150 155 160 



Val He Phe Gly Thr Leu Ala He Phe Thr Tyr Pro Leu Phe Tyr Thr 
165 170 175 



Trp Ser Gin Asp Leu He Asn Ala His Gin Phe Gly He Tyr Val Gly 
180 185 190 



-13- 



Ser Ser Val His Glu Val Ala Gin Val Tyr Ala lie Gly Glu Asn lie 
195 200 205 



Asp Pro lie Val Ala Asn Thr Ala Val lie Ser Lys Met lie Arg Val 
210 215 220 



Met Met Leu Ala Pro Phe Leu Leu Met Leu Ser Trp Leu Leu Thr Arg 
225 230 235 240 



Ser Asn Gly Val Ser Glu Asn Thr Ser His Lys lie Thr lie Pro Trp 
245 250 255 



Phe Ala Val Leu Phe lie Gly Val Ala lie Phe Asn Ser Phe Asp Leu 
260 265 270 



Leu Pro Lys Glu Leu Val Lys Leu Leu Val Glu lie Asp Ser Phe Leu 
275 280 285 



Leu lie Ser Ala Met Ala Ala Leu Gly Leu Thr Thr Gin Ala Ser Ala 
290 295 300 



lie Lys Lys Ala Gly Leu Lys Pro Leu Val Leu Gly Thr Leu lie Tyr 
305 310 315 * 320 



Leu Trp Leu Met Val Gly Gly Phe Leu Val Asn Tyr Gly lie Ser Lys 
325 330 335 



Leu lie 



<210> 13 

<211> 6427 

<212> DNA 

<213> H. influenzae 

<400> 13 



atgttacgtc 


taaatctgag 


atttttatct 


tttctgctct 


gtataagcca 


aagtgtagaa 


60 


ttacaggctg 


cgccaagtgt 


tccaacattt 


ttaactgaaa 


atggcttaac 


ttattgcacc 


120 


cacgcttcag 


gtttttcatt 


taatccgcaa 


acagcagatg 


caggaaccag 


tatgaatgtg 


180 


gtcacggaac 


aaatttataa 


caaattattt 


gatataaaaa 


atcacagtgc 


aacattaaca 


240 


ccaatgctgg 


cacaatctta 


ttccatttca 


gctgatggta 


aagaaatttt 


attaaattta 


300 


cgtcacggcg 


taaaatttca 


ccaaacccct 


tggtttaccc 


caacacgtga 


ttttaacgct 


360 


gaagacgtag 


tattttcgat 


taatcgtgta 


ttagggcata 


atacttattt 


accaacctta 


420 


gcagaggcga 


atgttaccta 


tagtaatcca 


caatatagag 


tgtttcacga 


acaagcaaga 


480 


aaagtgcgtt 


ttccttattt 


tgatagcatt 


aaacttaacg 


aaaaaatcaa 


atctgtgacc 


540 
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gcactttcgc 


cttatcaagt 


aaaaattgaa 


ttatttgcac 


cagattcctc 


cattttgtcg 


600 


catcttgcca 


gccagtatgc 


cattattttt 


tcacaagaat 


atgcctatca 


at taagcgca 


660 


gatgacaacc 


ttgctcaatt 


agatacccac 


ccagtaggca 


cagggcctta 


tcaagtaaaa 


720 


gattatgtat 


ataaccaata 


tgttcgctta 


gtgcgtaacg 


aaaactattg 


gaaaaaagaa 


780 


gccaagatag 


aacatattat 


tgtggatctt 


tctactgatc 


gcagcggacg 


tttagtcaaa 


840 


tttttcaata 


atgaatgtca 


aatcgcctct 


tatcctgaag 


taagccaaat 


tggcttatta 


900 


aaaaatgatg 


acaaacatta 


ttatatgcaa 


tctactgatg 


gtatgaattt 


agcctattta 


960 


gcgtttaatt 


ttgataagcc 


attaatgcga 


gatcacgaaa 


tccgtgctgc 


tatttcacaa 


1020 


agtttaaacc 


gagctcgaat 


cattcatagc 


atttaccata 


acacagcaac 


tgttgctaat 


1080 


aacattattc 


ctgaagtgtc 


ttgggcttca 


actgtcaata 


cgccagaatt 


tgagtttgat 


1140 


taccatccca 


aaatcgccaa 


aaataaatta 


gcagataaaa 


accttttgtt 


aaatttatgg 


1200 


gtaattaatg 


aagaacaagt 


ctataatcca 


gcacctttta 


aaatggctga 


aatgatcaaa 


1260 


tgggatttag 


ctcaagcggg 


tgtgaaagtt 


aaagtgcgtg 


ccgtaactcg 


tccattttta 


1320 


actgcacaat 


tacgcaatca 


atcggaaaat 


tatgatttga 


ttctatctgg 


ttggttagct 


1380 


ggtaatcttg 


atcctgatgg 


ttttatgcgt 


ccaattttaa 


gctgtggaac 


aaaaaatgaa 


1440 


ctcactaatt 


tatctaattg 


gtgtaatgaa 


gaatttgatc 


aatttatgga 


tcgtgccatt 


1500 


accacctcac 


atttaagttc 


acgcgcaaaa 


gcctataatg 


aagcccaaga 


actcgtt.tta 


1560 


cgtgaattac 


ccattattcc 


tattgccaat 


gtaaaacgaa 


ttttagtcgc 


aaatagt.cgt 


1620- 


gtgaaaggag 


taaaaatgac 


gccttttggt 


agcttagatt 


tttccacctt 


atattttatt 


1680 


caggagaaac 


actaatgttc 


tggtcggttc 


ttcgccatat 


tctgtgggtg 


gcattat tat 


1740 


tactcgtatt 


atcgctatta 


ggctttgtta 


ttttattgcg 


cgatcctctt 


aatgcgaatc 


1800 


ttgttacaca 


aaacatttat 


atcggctatt 


tccattattt 


aggcaccttg 


ttacaaggtg 


1860 


attttggcat 


tacctataac 


ggtggaaaat 


cattaatgaa 


ccttattctt 


acggttcttc 


1920 


ctcccacatt 


ggaactttgt 


ttcattacat 


tgtttttggc 


atttattttt 


ggtttgccac 


1980 


ttggcattat 


aagtgcggtc 


aattctgaac 


aagtttttgc 


aaaaagttta 


caaatcctat 


2040 


cttatgtagg 


gctatctatt 


ccaatatttt 


ggttagcccc 


cattttactg 


tatgttgccg 


2100 


cgctctcaca 


ttgggaaatt 


gccgctattg 


gacaatataa 


tttgctttac 


gaaattaaac 


2160 


ccattacggg 


atttcctgtt 


attgatatgt 


ggtttatgga 


agtaccttat 


cgtacaaaaa 


2220 


tcgtacaaaa 


catattgcaa 


catttagcct 


taccaacatt 


ggtattgtgt 


atthtgccaa 


2280 


caatggaaat 


tatccgtatt 


attcatcaac 


gagcagaata 


tattttgaat 


caaaattttt 


2340 


ctaaagtagc 


gacaacacgg 


ggttggtcaa 


aatggaaaat 


tctccatcaa 


tatgtattcc 


2400 


gtaatacttt 


tcccctgctt 


gttccacaag 


taccacgtgt 


attcacatta 


gtattaacgc 


2460 
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aatgtatgtt 


ggtagaaacg 


gctttaggtt 


ggcctggcat 


tggtcgttgg 


ttaattaatg 


2520 


ccgtaaatga 


acaagattac 


aacagcattg 


ccgcaggtgt 


aattgttatt 


ggtgtatgta 


2580 


ttattttgat 


tgatacattc 


actaaaatat 


tcacttttat 


actcgatcca 


tttaaaaaga 


2640 


aaggttggta 


tgcaagataa 


agaacctgat 


gaattccgcg 


aaagcacctc 


aatctttcaa 


2700 


atttggttac 


gctttcgtca 


aaataccatc 


gcacttttta 


gcttttattt 


attaatcgca 


2760 


ttaattttta 


ccgcactttt 


tgctagttat 


cttgcacctt 


atgctgataa 


tcgacaattt 


2820 


attgggcaag 


aattaatgcc 


tccttcttgg 


gtagatagag 


gaaaaattgc 


ttttttcttt 


2880 


ggtactgatg 


atttaggtcg 


cgacatatta 


agtcgtttaa 


ttatgggtac 


tcgttatacc 


2940 


ttaggttctg 


ctttactggt 


tgtcttttca 


gtggcaataa 


taggcggcgc 


actaggaatt 


3000 


attgcaggac 


tactgaaagg 


tattaaagct 


cgttttgtcg 


ggcatatttt 


tgatgctttt 


3060 


ttatcgttac 


ctattctatt 


aattgccgtt 


gttatttcaa 


cattaatgga 


accaagttta 


3120 


tggaatgcaa 


tgtttgctac 


gctattagca 


attttgcctt 


atttcattca 


cactatctat 


3180 


cgcgctattc 


aaaaagaatt 


agaaaaggat 


tatgttgtaa 


tgctaaaact 


tgaaggcatt 


3240 


tccaatcaaa 


ccttattaaa 


aagcactatt 


ttaccgaata 


ttactgttat 


ttatattcaa 


3300 


gaagtggctc 


atgcttttgt 


tatagccgtg 


ttggatatta 


gcgcattaag 


ttttatttct 


3360 


cttggtgcac 


aacgacctac 


accagaatgg 


ggggcaatga 


taaaagactc 


tttggaacta 


3420 


ctttatcttg 


caccttggac 


agtactttta 


cccggtttcg 


ctattatttt 


tactatttta 


3480 


ttaagtatta 


ttttcagtaa 


tggcttaact 


aaagccatca 


atcaacatca 


agaat.agcct 


3540 


atggcacttt 


tagacatttg 


taacctcaat 


attgaaattc 


aaacctccaa 


tggacgtata 


3600 


aaaattgtag 


atggcgtcaa 


tctttccctt 


aacgaagggg 


aaatcagtgg 


attagttggc 


3660 


gaatcaggct 


caggaaaaag 


cttaatcgct 


aaagtcattt 


gtaatgcaat 


caaagaaaat 


3720 


tggattatta 


ctgccgatcg 


ctttcgtttt 


cacgatatcg 


aattactaaa 


actcagtcct 


3780 


aataaacgac 


gtaagattgt 


cggcaaagaa 


atatccatga 


ttttccaaaa 


tcccttatct 


3840 


tgccttgatc 


caagtcgaaa 


aatagggaaa 


caactcatcc 


aaaatattcc 


taattggaca 


3900 


tttaaaaata 


aatggtggaa 


atggtttggg 


tggaaaaaaa 


gacgtgctat 


tgaattgtta 


3960 


catcgcgtag 


gaattaaaga 


tcatcgtgat 


attatggcaa 


gctatcctaa 


cgaactgaca 


4020 


gaaggcgaag 


gacaaaaagt 


tatgatcgca 


atggctgtcg 


ctaatcagcc 


acgtttatta 


4080 


atcgcagatg 


aaccaacaaa 


tacattagaa 


tcaaccactg 


ccctacaagt 


ttttcgttta 


4140 


ctttccagta 


tgaaccaaaa 


tcagggaaca 


acaattttac 


ttacgagtaa 


cgatattaaa 


4200 


agtattagtg 


aatggtgcga 


tcaaatttca 


gtgctttatt 


gtgggcaaaa 


taccgaatct 


4260 


gccccgactg 


aaatattaat 


cgaaagtccc 


catcatcctt 


atacccaagc 


cttaattaat 


4320 


gcagtacccg 


attttactca 


acctttgggg 


tttaaaacta 


aattgggtac 


gttagaaggc 


4380 
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accgcgccta 


ttttagagca 


aatgccaatt 


ggctgtcgtc 


ttggcccaag 


atgccctttt 


4440 


gcacaaaaaa 


aatgtatgga 


aaaaccaaga 


cgattgaaaa 


taaaacaaca 


cgaattttct 


4500 


tgtcattatc 


ctattaattt 


acgagaaaaa 


aatttcaaag 


aaaaaacaac 


cgccacccct 


4560 


tttatactta 


attgcaaagg 


aaatgaataa 


tgcccttatt 


acaagtggaa 


gatttaacta 


4620 


aaacttttaa 


aggtcacgcc 


agtttatttg 


gtcgaaatca 


attcaatgca 


gtggataaag 


4680 


tgagttttac 


ccttgaacgt 


aaacaaacac 


ttgcaatcat 


tggcaataat 


ggctctggta 


4740 


aatcaactct 


agtgaaaatg 


atagcgggca 


ttattccgcc 


aacttctggt 


cgaattttat 


4800 


ttaatgatcg 


agaattacaa 


tatcaggatg 


cccaatctag 


agctaaacat 


attcgtatgg 


4860 


ttttccaaga 


tgccaactct 


gcatttaatc 


cacgtttaaa 


tattggacaa 


atattagacg 


4920 


aaccattaag 


cctagcgaca 


gattggacag 


aaacacaacg 


taatgaaaaa 


atctttgaga 


4980 


ccctctctct 


tgttggactt 


tatcctgatt 


acacaaatct 


caatattaag 


catctctcta 


5040 


tcagccaaaa 


gcagcgggtt 


gccctagcac 


gcgcattaat 


tttagcacca 


gaaattatta 


5100 


taatagatga 


tgcaattggc 


aatttagatg 


cttctgtacg 


tattcaattg 


cttaatttaa 


5160 


cccttgattt 


acaacaacgt 


ttaggtatat 


cttatattta 


tgtgggacag 


gatctcggtg 


5220 


taattaaaca 


tattgcagat 


acgattatcg 


taatggatga 


cggaaaaatg 


attgaatatg 


5280 


gcagccctca 


aaatcttttt 


actgatccac 


aaactgatgt 


tactcgtcgc 


ttagtcgaaa 


5340 


gctattttgg 


caaaatttta 


gatgaaaccg 


cttgggtaaa 


agacaaaaac 


actcactaag 


5400 


gaaaggaaaa 


atgaacactc 


gtccctttta 


tttcggactt 


atatttattg 


cgattatcgc 


5460 


tatacttgct 


cactatttag 


gaaacactga 


tttttcccat 


cattatcata 


tcagtgctct 


5520 


aattattgcc 


atcttgctgg 


gaatggcaat 


cggcaatacc 


atttatccgc 


aattttcaac 


5580 


acaagtggaa 


aaaggcgtgt 


tatttgcgaa 


aggcacgctt 


cttcgcactg 


gcattgtgct 


5640 


gtatggtttt 


cgccttactt 


ttggcgatat 


tgccgatgtt 


ggcttaaatg 


ctgttgtcac 


5700 


tgatgcgatt 


atgctaattt 


caaccttttt 


tcttaccgca 


cttttgggca 


ttcgttatct 


5760 


aaaaatggat 


aaacaattgg 


tttatctcac 


tggggctgga 


tgtagtattt 


gtggtgcggc 


5820 


agcggttatg 


gcggcagagc 


ctgttaccaa 


agcagaatct 


cataaagttt 


cagtagcgat 


5880 


tgccgtagtg 


gtcattttcg 


ggacgcttgc 


tatttttact 


taccccttgt 


tctacacgtg 


5940 


gtcacaagat 


ttaattaacg 


cccatcaatt 


cggtatttat 


gttggttcta 


gtgtacacga 


6000 


agtggctcaa 


gtgtatgcga 


ttggggaaaa 


tattgatcct 


atcgtggcga 


atactgccgt 


6060 


catttccaaa 


atgatccgag 


tgatgatgct 


cgcaccattt 


ttattaatgc 


tttcttggtt 


6120 


attaacacgt 


agtaatggag 


tatcagaaaa 


tacatcacac 


aaaattacaa 


ttccttggtt 


6180 


tgctgtactt 


tttattggcg 


ttgcgatttt 


taattctttt 


gatttattac 


caaaagaact 


6240 


cgtgaaatta 


ttagttgaaa 


tcgattcttt 


cttattaatt 


tcagcgatgg 


ctgcccttgg 


6300 
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cttaacgaca caagcaagcg caatcaaaaa ggcaggatta aaaccacttg ttttaggaac 6360 



actaatttat ttatggctaa tggttggtgg atttttagtg aattatggaa tatcaaaatt 6420 

aatataa 6427 

<210> 14 
<211> 1013 
<212> PRT 

<213> H. influenzae 
<400> 14 

Met Thr Asn Phe Lys Phe Ser Leu Leu Ala Cys Ser lie Ala Phe Ala 
15 10 15 

Leu Asn Ala Ser Thr Ala Tyr Ala Ala Gin Pro Thr Asn Gin Pro Thr 
20 25 30 

Asn Gin Pro Thr Asn Gin Pro Thr Asn Gin Pro Thr Asn Gin Pro Thr 
35 40 45 

Asn Gin Pro Thr Asn Gin Pro Thr Asn Gin Asp Ser Asn Leu Ser Glu 
50 55 60 

Gin Leu Glu Gin lie Asn Val Ser Gly Ser Thr Glu Asn Ser Asp Ser 
65 70 75 80 

Lys Thr Pro Pro Lys lie Ala Glu Thr Val Lys Thr Ala Lys Thr Leu 
85 90 ' 95 

Glu Arg Glu Gin Ala Asn Asn lie Lys Asp He Val Lys Tyr Glu Thr 
100 , 105 110 

Gly Val Thr Val Val Glu Ala Gly Arg Phe Gly Gin Ser Gly Phe Ala 
115 120 " 125 

He Arg Gly Val Asp Glu Asn Arg Val Ala He Asn He Asp Gly Leu 
130 135 140 

Arg Gin Ala Glu Thr Leu Ser Ser Gin Gly Phe Lys Glu Leu Phe Glu 
145 150 155 * 160 

Gly Tyr Gly Asn Phe Asn Asn Thr Arg Asn Gly Ala Glu He Glu Thr 
165 17.0 175 



Leu Lys Glu Val Asn He Thr Lys Gly Ala Asn Ser He Lys Ser Gly 
180 185 190 



Ser Gly Ser Leu Gly Gly Ser Val He Tyr Lys Thr Lys Asp Ala Arg 
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195 



200 



205 



Asp Tyr Leu Leu Asn Lys Asp Tyr Tyr Val Ser Tyr Lys Lys Gly Tyr 
210 215 220 



Ala Thr Glu Asn Asn Gin Ser Phe Asn Thr Leu Thr Leu Ala Gly Arg 
225 230 235 240 



Tyr Lys Lys Phe Asp Val Leu Val Val Thr Thr Ser Arg Asn Gly His 
245 250 255 



Glu Leu Glu Asn Tyr Gly Tyr Lys Asn Tyr Asn Asp Lys lie Gin Gly 
260 265 270 



Lys Arg Arg Glu Lys Ala Asp Pro Tyr Lys lie Glu Gin Asp Ser Thr 
275 280 ' 285 



Leu Leu Lys Leu Ser Phe Asn Pro Thr Glu Asn His Arg Phe Thr Leu 
290 295 300 



Ala Ala Asp Leu Tyr Glu His Arg Ser Arg Gly Gin Asp Leu Ser Tyr 
305 310 315 320 



Thr Leu Lys Tyr Leu Lys Thr Leu Pro Asp Leu Pro Glu Val Asp Ser 
325 330 335 



Arg His Thr Asn Asp Lys Thr Lys Arg His Asn lie Ser Phe Ser Tyr 
340 345 350 



Glu Asn Phe Ser Gin Thr Pro Phe Trp Asp Thr Leu Lys lie Thr Phe 
355 360 365 



Ser Lys Gin Lys He Lys Thr Arg Ala Arg Thr Asp Glu Tyr Cys Asp 
370 " 375 "* 380 



Ala Gly Val Arg Tyr Cys Glu Gly Thr Ala Asn Pro Ala Gly Leu Lys 
385 390 395 400 



Leu Lys Asn Gly Glu He Thr Arg Arg Asp Gly Thr Pro Leu Gin Phe 
405 410 415 



Lys Glu He Asn Asn Thr Thr Thr Pro Asn Ser Asn Ser Asn Lys Asp 
420 425 430 



Lys Thr Tyr Asp Phe Ser Lys Leu He Asp Thr Asn Gly Lys Glu He 
435 440 445 
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Glu Ser Gly lie Thr Arg Ser Asn Asp Thr Phe Trp Tyr Asp Cys Ser 
450 455 460 



lie Phe Asp Cys Glu Asn Pro Gly Lys Met Lys Val Ala Glu Gly Lys 
465 470 475 ' 480 



Thr Tyr Tyr Arg Tyr Asp Gly Thr Trp Lys Asn Asn Val Gin Leu Glu 
485 490 495 



Lys Lys Val Leu Asn Gly Lys Glu Phe Ala Arg lie Asn Asn Gly Thr 
500 505 510 



Arg Gly Lys Thr Phe Pro lie Leu Pro Ser Ser Leu Gly Tyr Leu Glu 
515 520 525 



Arg Leu Trp Gin Glu Arg Asp Leu Asp Thr Asn Thr Gin Gin Leu Asn 
530 535 540 



Leu Asp Leu Thr Lys Asp Phe Lys Thr Trp Arg Val Glu His Asn Leu 
545 550 555 560 



Gin Tyr Gly Ser Ser Tyr Asn Thr Thr Met Lys Arg Met Val Asn Arg 
565 570 575 



Ala Gly Tyr Asp Ala Thr Asp Val Gin Trp Trp Ala Lys Arg Thr Leu. 
580 585 590 



Gly Thr Arg Phe Asp Phe Leu Lys Asn Glu Glu lie Val Glu Thr Cys 
595 600 605 



Ala Thr Thr Phe Gly Trp Asn Ala Phe Leu Cys Pro Arg' Val Asp Pro 
610 615 620 



Glu Phe Ser Tyr Leu Leu Pro lie Lys Thr Lys Glu Lys Ser Val Tyr 
625 630 635 " 640 



Leu Phe Asp Asn Val Val lie Thr Asp Tyr Leu Ser Phe Asp Leu Gly 
645 650 655 



Tyr Arg Tyr Asp Asn lie His Tyr Gin Pro Lys Tyr Lys His Gly Val 
660 665 670 



Thr Pro Lys Leu Pro Asp Asp lie Val Lys Glu Leu Phe lie Pro Leu 
675 680 685 



Lys Ser Gly Gin Asn Asn Asn Asp Ala Glu Val Lys Lys Ash Val Gin 
690 695 700 
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Glu Asn lie Asp Tyr lie Ala Lys Gin Asn Lys Lys Tyr Lys Ala His 
705 710 715 720 



Ser Tyr Ser Phe Val Ser Thr lie Asp Pro Thr Ser Phe Leu Arg Leu 
725 730 735 



Gin Leu Lys Tyr Ser Lys Gly Phe Arg Ala Pro Thr Ser Asp Glu Met 
740 - 745 750 



Tyr Phe Thr Phe Lys His Pro Asp Phe Thr lie Leu Pro Asn Thr His 
755 760 765 



Leu Lys Pro Glu lie Ala Lys Thr Lys Glu lie Ala Phe Thr Leu His 
770 775 780 



His Asp Asp Trp Gly Phe lie Ser Thr Ser Leu Phe Lys Thr Asn Tyr 
785 790 . 795 800 



Arg Asp Phe lie Asp Leu Val Tyr Lys Gly Glu Arg Glu Phe Glu Val 
805 810 " 815 



Gly Asn Pro Asn Asn Arg Gly Lys lie Ser Phe Asp Thr Phe Gin Asn 
820 825 830 



lie Asn Arg Asp Ser Ala Val Val Lys Gly lie Glu lie Asn Ser Lys* 
835 840 845 



Val Phe Leu Gly Lys Met Ala Lys Phe Met Asp Gly Phe Asn Leu Ser 
850 855 860 



Tyr Lys Tyr Thr Tyr Gin Lys Gly Arg Met Asp Gly Asn lie Pro Met 
865 870 875 880 



Asn Ala lie Gin Pro Lys Thr Met Val Tyr Gly Leu Gly Tyr Asp His 
885 890 * ' 895 



Pro Ser Gin Lys Phe Gly Phe Asn Phe Tyr Thr Thr His Val Ala Ser 
900 905 910 



Lys Asn Pro Glu Asp Thr Tyr Asp lie Tyr Ala Lys Asp Lys Asn Gin 
915 920 925 



Thr Asn Thr Ser lie Lys Trp Arg Ser Lys Ser Tyr Thr lie Leu Asp 
930 935 940 



Leu lie Gly Tyr Val Gin Pro lie Lys Asn Leu Thr lie Arg Ala Gly 
945 950 955 960 
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Val Tyr Asn Leu Thr Asn Arg Lys Tyr lie Thr Trp Asp Ser Ala Arg 
965 970 975 



Ser lie Arg Ser Phe Gly Thr Ser Asn Val lie Asp Gin Lys Thr Gly 
980 985 990 



Gin Gly lie Asn Arg Phe Tyr Ala Pro Gly Arg Asn Tyr Lys Met Ser 
995 1000 1005 



Val Gin Phe Glu Phe 
1010 



<210> 15 

<211> 6125 

<212> DNA 

<213> H. influenzae 



<220> 

<221> misc_feature 

<222> (6098) . . (6098) 

<223> n = a, c, g, or t 

<220> 

<221> misc_feature 

<222> (6110) . . (6110) 

<223> n = a, c, g, or t 

<220> 

<221> misc_feature 

<222> (6115) . . (6115) 

<223> n = a, c, g, or t 

<400> 15 



tgcagattcc 


ggtatttgcc 


ccccaataaa 


ggcactgaaa 


ttttgatcgc 


cccattcact 


60 


aatactttta 


atatcgttac 


tcgtaagtaa 


aattgttgtt 


ccctgatttg 


gttcatactg 


120 


gaaagtaacc 


aaaacctgtg 


acggcagggg 


tgattccaaa 


ggtattgttg 


ggtcatccgc 


180 


gaatataaac 


gtgggcggat 


tagcgacagc 


cattgcgatc 


aaaccttttt 


gtccttcgcc 


240 


ttctgtcagt 


tcgttaggat 


agcttgccat 


aatatcacga 


tgatctttaa 


ttcctacgcg 


300 


atgtaacaat 


tcaatagcac 


gtcttttttt 


ccacccaaac 


catttccacc 


atttattttt 


360 


aaatgtccaa 


ttaggaatat 


tttggatgag 


ttgtttccct 


atttttcgac 


ttggatcaag 


420 


gcaagataag 


ggattttgga 


aaatcatgga 


tatttctttg 


ccgacaatct 


tacgtcgttt 


480 


attaggactg 


agttttagta 


attcgatatc 


gtgaaaacga 


aagcgatcgg 


cagtaataat 


540 


ccaattttct 


ttgattgcat 


tacaaatgac 


tttagcgatt 


aagctttttc 


ctgagcctga 


600 


ttcgccaact 


aatccactga 


tttccccttc 


gttaagggaa 


agattgacgc 


catctacaat 


660 


ttttatacgt 


ccattggagg 


tttgaatttc 


aatattgagg 


ttacaaatgt 


ctaaaagtgc 


720 


cataggctat 


tcttgatgtt 


gattgatggc 


tttagttaag 


ccattactga 


aaataatact 


780 
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taataaaata 


gtaaaaataa 


tagcgaaacc 


gggtaaaagt 


actgtccaag 


gtgcaagata 


840 


aagtagttcc 


aaagagtctt 


ttatcattgc 


cccccattct 


ggtgtaggtc 


gttgtgcacc 


900 


aagagaaata 


aaacttaatg 


cgctaatatc 


caacacggct 


ataacaaaag 


catgagccac 


960 


ttcttgaata 


taaataacag 


taatattcgg 


taaaatagtg 


ctttttaata 


aggtttgatt 


1020 


ggaaatgcct 


tcaagtttta 


gcattacaac 


ataatccttt 


tctaattctt 


tttgaatagc 


1080 


gcgatagata 


gtgtgaaatg 


aaataaggca 


aaattgctaa 


tagcgtagca 


aacattgcat 


1140 


tccataaact 


tggttccatt 


aatggttgaa 


ataacaacgg 


caattaatag 


aataggtaac 


1200 


gataaaaaag 


catcaaaaat 


atgcccgaca 


aaacgagctt 


taataccttt 


cagtagtcct 


1260 


gcaataattc 


ctagtgcgcc 


gcctattatt 


gccactgaaa 


agacaaccag 


taaagcagaa 


1320 


cctaaggtat 


aacgagtacc 


cataattaaa 


cgacttaata 


tgtcgcgacc 


tatatcatca 


1380 


gtaccaaaga 


aaaaagcaat 


ttttcctcta 


tctacccaag 


aaggaggcat 


taattcttgc 


1440 


ccaataaatt 


gtcgattatc 


agcataaggt 


gcaagataac 


tagcaaaaag 


tgcggtaaaa 


1500 


attaatgcga 


ttaataaata 


aaagctaaaa 


agtgcgatgg 


tattttgacg 


aaagcgtaac 


1560 


caaatttgaa 


agattgaggt 


gctttcgcgg 


aattcatcag 


gttctttatc 


ttgcatacca 


1620 


acctttcttt 


ttaaatggat 


cgagtataaa 


agtgaatatt 


ttagtgaatg 


tatcaatcaa 


1680 


aataatacat 


acaccaataa 


caattacacc 


tgcggcaatg 


ctgttgtaat 


cttgttcatt 


1740 


tacggcatta 


attaaccaac 


gaccaatgcc 


aggccaacct 


aaagccgttt 


ctaccaacat 


1800 


acattgcgtt 


aatactaatg 


tgaatacacg 


tggtacttgt 


ggaacaagca 


ggggaaaagt 


1860 


attacggaat 


acatattgat 


ggagaatttt 


ccattttgac 


caaccccgtg 


ttgtcgctac 


1920 


tttagaaaaa 


ttttgattca 


aaatatattc 


tgctcgttga 


tgaataatac 


ggataatttc 


1980 


cattgttggc 


aaaatacaca 


ataccaatgt 


tggtaaggct 


aaatgttgca 


atatgttttg 


2040 


tacgattttt 


gtacgataag 


gtacttccat 


aaaccacata 


tcaataacag 


gaaatcccgt 


2100 


aatgggttta 


atttcgtaaa 


gcaaattata 


ttgtccaata 


gcggcaattt 


cccaatgtga 


2160 


gagcgcggca 


acatacagta 


aaatgggggc 


taaccaaaat 


attggaatag 


atagccctac 


2220 


ataagatagg 


atttgtaaac 


tttttgcaaa 


aacttgttca 


gaattgaccg 


cacttataat 


2280 


gccaagtggc 


aaaccaaaaa 


taaatgccaa 


aaacaatgta 


atgaaacaaa 


gttccaatgt 


2340 


gggaggaaga 


accgtaagaa 


taaggttcat 


taatgatttt 


ccaccgttat 


aggtaatgcc 


2400 


aaaatcacct 


tgtaacaagg 


tgcctaaata 


atggaaatag 


ccgatataaa 


tgttttgtgt 


2460 


aacaagattc 


gcattaagag 


gatcgcgcaa 


taaaataaca 


aagcctaata 


gcgataatac 


2520 


gagtaataat 


aatgccaccc 


acagaatatg 


gcgaagaacc 


gaccagaaca 


ttagtgtttc 


2580 


tcctgaataa 


aataaaaggt 


ggaaaaatct 


aagctaccaa 


aaggcgtcat 


ttttactcct 


2640 


ttcacacgac 


tatttgcgac 


taaaattcgt 


tttacattgg 


caataggaat 


aatgggtaat 


2700 
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tcacgtagaa 


cgagttcttg 


ggcttcatta 


taggcttttg 


cgcgtgaact 


taaatgtgag 


2760 


gtggtaatgg 


cacgatccat 


aaattgatca 


aattcttcat 


tacaccaatt 


agataaatta 


2820 


gtgagttcat 


tttttgttcc 


acagcttaaa 


attggacgca 


taaaaccatc 


aggatcaaga 


2880 


ttaccagcta 


accaaccaga 


tagaatcaaa 


tcataatttt 


ccgattgatt 


gcgtaattgt 


2940 


gcagttaaaa 


atggacgagt 


tacggcacgc 


actttaactt 


tcacacccgc 


ttgagctaaa 


3000 


tcccatttga 


tcatttcagc 


cattttaaaa 


ggtgctggat 


tatagacttg 


ttcttcatta 


3060 


attacccata 


aatttaacaa 


aaggttttta 


tctgctaatt 


tatttttggc 


gattttggga 


3120 


tggtaatcaa 


actcaaattc 


tggcgtattg 


acagttgaag 


cccaagacac 


ttcaggaata 


3180 


atgttattag 


caacagttgc 


tgtgttatgg 


taaatgctat 


gaatgattcg 


agctcggttt 


3240 


aaactttgtg 


aaatagcagc 


acggatttcg 


tgatctcgca 


ttaatggctt 


atcaaaatta 


3300 


aacgctaaat 


aggctaaatt 


cataccatca 


gtagattgca 


tataataatg 


tttgtcatca 


3360 


ttttttaata 


agccaatttg 


gcttacttca 


ggataagagg 


cgatttgaca 


ttcattattg 


3420 


aaaaatttga 


ctaaacgtcc 


gctgcgatca 


gtagaaagat 


ccacaataat 


atgttctatc 


3480 


ttggcttctt 


ttttccaata 


gttttcgtta 


cgcactaagc 


gaacatattg 


gttatataca 


3540 


taatctttta 


cttgataagg 


ccctgtgcct 


actgggtggg 


tatctaattg 


agcaaggttg 


3600 


tcatctgcgc 


ttaattgata 


ggcatattct 


tgtgaaaaaa 


taatggcata 


ctggctggca 


3660 


agatgcgaca 


aaatggagga 


atctggtgca 


aataattcaa 


tttttacttg 


ataaggcgaa 


3720 


agtgcggtca 


cagatttgat 


tttttcgtta 


agtttaatgc 


tatcaaaata 


aggaaaacgc 


3780 


acttttcttg 


cttgttcgtg 


aaacactcta 


tattgtggat 


tactataggt 


aacattcgcc 


3840 


tctgctaagg 


ttggtaaata 


agtattatgc 


cctaatacac 


gattaatcga 


aaatactacg 


3900 


tcttcagcgt 


taaaatcacg 


tgttggggta 


aaccaagggg 


tttggtgaaa 


ttttacgccg 


3960 


tgacgtaaat 


ttaataaaat 


ttctttacca 


tcagctgaaa 


tggaataaga 


ttgtgccagc 


4020 


attggtgtta 


atgttgcact 


gtgatttttt 


atatcaaata 


atttgttata 


aatttgttcc 


4080 


gtgaccacat 


tcatactggt 


tcctgcatct 


gctgtttgcg 


gattaaatga 


aaaacctgaa 


4140 


gcgtgggtgc 


aataagttaa 


gccattttca 


gttaaaaatg 


ttggaacact 


tggcgcagcc 


4200 


tgtaattcta 


cactttggct 


tatacagagc 


agaaaagata 


aaaatctcag 


atttagacgt 


4260 


aacataacaa 


atgcattgtg 


ataaattatg 


tgtcaaattg 


taaggcatat 


tagtaaaaat 


4320 


ggctaggata 


ttgaatgttt 


aatcgggttc 


aaaaggaaat 


caatcaaatt 


attaatcgtg 


4380 


gttttgatcg 


cactttgcgt 


ttagcggtaa 


cagggttaag 


tcggagtgga 


aaaacggcgt 


4440 


ttattacaag 


tttaatcaat 


caacttctct 


ccattaatca 


acattcatca 


cagaatttgc 


4500 


ccttgtttga 


agcagcgaga 


aatggtgcga 


tcttggcagt 


caaacgagta 


tcccaacaag 


4560 


atctcagcgt 


gccacgtttt 


gattatgaaa 


gtaatttaaa 


tgatttgtca 


caaaatccgc 


4620 
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ctcaatggat 


tcaatctact 


cgtggcgtga. 


gtgaaacgcg 


tttagccatt 


cgttttcaac 


4680 


gccaatctgg 


ct tgctacgc 


catttgaaag 


aacgaggcac 


gctttatcta 


gatatttttg 


4740 


attatccagg 


ggaatggctg 


atcgatttgc 


cgttattaaa 


tctagatttt 


caacaatggt 


4800 


cacaagagca 


aattaaggta 


acaacaggca 


ttcgtgaaga 


attggcggag 


aattggctcg 


4860 


ctatgttgca 


ggatttggat 


ttaagtgcgg 


tcgcaaatga 


agatgtttta 


gccaagatag 


4920 


cgaaaagtta 


tacggattat 


ttacatcaat 


gcaaagtgca 


aggcatgcaa 


tttattcagc 


4980 


ctgggcgatt 


tgtattgccg 


agtgatttag 


agggcacgcc 


cgcattacaa 


tttttcccat 


5040 


taattcatct 


ttcagaagaa 


cagtggcgaa 


ccttgaaaaa 


aacagcaaaa 


tcaaatagct 


5100 


attttgctgt 


gctgacaaaa 


cgttatgatt 


attatcgcaa 


taaaattgtg 


aaaggttttt 


5160 


acgaaaatta 


tttttctacc 


tttgatcgtc 


aagttatttt 


ggcggattgt 


ttaacgcctt 


5220 


taaatcacag 


tcagcaagcc 


tttttagata 


tgcaaatggg 


cttaaatcag 


ttatttaata 


5280 


atttccatta 


tggcagcaga 


aattttcttc 


atcgtttgtt 


ttctccgcga 


attgatcgat 


5340 


taatgtttgt 


tgcgacaaag 


gcggatcata 


ttactcgtga 


tcaaattcct 


aatttagtaa 


5400 


gtttaatgcg 


ccaaattgtg 


caagagggtg 


gtcgccatgt 


ggaatttgaa 


ggaatcgata 


5460 


cggaatatac. 


cgccattgcg 


gctgttcgta 


ccacaaagca 


agtgattgtg. 


aatcagcaag 


5520 


gaaaagaaat 


taaagcaatt 


caaggggttc 


gttctattga 


taaacagctg 


attacacttt 


5580 


atccgggaac 


ggtgccgagc 


aaattaccaa 


gagcagaatt 


ttggcaaaaa 


caaccgcact 


5640 


ttgattttga 


tagttttgaa 


cctcagcctt 


tagaacaagg 


ggagagcatt 


cctcatttga 


5700 


gaatggatgc 


ggttttacaa 


tttttattaa 


gtgatcgatt 


tgaataaaaa 


gtgcggaaaa 


5760 


ttttccgcac 


ttttttcatc 


tttctagcct 


gtattgcgca 


tcccagccgc gatacct'gtg 


582C 


atggtaatca 


tcaatgcttg 


ttccacatcg 


ggattgactt 


gctctggatt 


ttcacggaaa 


5880 


cggtgaagca 


attccacttg 


cagtagattg 


agtggatccg 


tgtagatatt 


acgtaatgca 


5940 


attgaatctg 


caatccaagg 


taaatcagac 


atcaattcac 


tttggtgaga 


aagtgaaagc 


6000 


acagtttgaa 


tatcatcttc 


aagttgctta 


cgtaaatttt 


cacctaaata 


ccaaagctct 


6060 


ttttcactaa 


tcgttgatca 


tattgtggga 


aaagggtnac 


cgaggcccgn 


aattncggat 


6120 


accat 












6125 
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<220> 

<221> misc_feature 

<222> (2598) . . (2598) 

<223> n = a, c, g, or t 

<400> 16 



ctttattaag 


ccaaaaggta 


aaaaatgaaa 


attgcattag 


gcattgagta 


taacgggcaa 


60 


aattattatg 


gttggcagag 


acaagaaaaa 


gtccgtagtg 


tacaagaaga 


attagaaaag 


120 


gcactttctc 


acattgcaaa 


tgaaaaaatt 


gagatatttt 


gtgcaggcag 


aacggattct 


180 


ggcgtaagtg 


gaacgggtca 


ggttgttcat 


tttgaaacca 


atgcggttcg 


tccagagaag 


240 


gcttgggctt 


ttggtacgaa 


tgctcattta 


cctgatgaca 


ttgcggtggc 


ttgggcaaaa 


300 


caagtcgatg 


atgaatttca 


cgccagattt 


tccgcaacag 


cacgccgtta 


ccgctatatt 


360 


ctttattgta 


ataaattacg 


ctctgcgatt 


ttagcgggag 


gaataaccca 


ttgccattta 


420 


gatttagatg 


cggaaaaaat 


gcatcaggca 


gggcaatgtt 


tacttggcga 


acaggatttt 


480 


tcctctttcc 


gtgcggcaca 


atgtcagtct 


catacgcctt 


ggcgtaatgt 


gcatcatttg 


540 


aatgtgtctc 


gtatcggaaa 


atatattatt 


gttgatattc 


aggcgaacgc 


ttttgtgcat 


600 


catatggtgc 


gcaatattgt 


gggaagtttg 


attgaggtcg 


gtgctggaaa 


tcagccgatt 


660 


gaatggatgc 


aatggctact 


tgagcagaaa 


aatcgtcagc 


ttgctgcacc 


aacagcaaaa 


720 


ccagatggat 


tgtatttggt 


tgatgtgatt 


tatccacaaa 


agtttgatat 


tcctaaacgc 


780 


ccgattggtc 


ctttattttt 


agaggatggt 


ttattaaatc 


gtactttgaa 


gtaaagcgta 


840 


atttcatgtt 


ttaaataacc 


atatctgaaa 


atattcttca 


taaaaaaaga 


ccgcac.tt.ta 


900 


aaagtgcggt 


caatcttaag 


tgagttttat 


attaattttg 


atattccata 


attcactaaa 


960 


aatccaccaa 


ccattagcca 


taaataaatt 


agtgttccta 


aaacaagtgg 


ttttaatcct 


1020 


gcctttttga 


ttgcgcttgc 


ttgtgtcgtt 


aagccaaggg 


cagccatcgc 


tgaaattaat 


1080 


aagaaagaat 


cgatttcaac 


taataatttc 


acgagttctt 


ttggtaataa 


atcaaaagaa 


1140 


ttaaaaatcg 


caacgccaat 


aaaaagtaca 


gcaaaccaag 


gaattgtaat 


tttgtgtgat 


1200 


gtattttctg 


atactccatt 


actacgtgtt 


aataaccaag 


aaagcattaa 


taaaaatggt 


1260 


gcgagcatca 


tcactcggat 


cattttggaa 


atgacggcag 


tattcgccac 


gataggatca 


1320 


atattttccc 


caatcgcata 


cacttgagcc 


acttcgtgta 


cactagaacc 


aacataaata 


1380 


ccgaattgat 


gggcgttaat 


taaatcttgt 


gaccacgtgt 


agaacaaggg 


gtaagtaaaa 


1440 


atagcaagcg 


tcccgaaaat 


gaccactacg 


gcaatcgcta 


ctgaaacttt 


atgagattct 


1500 


gctttggtaa 


caggctctgc 


cgccataacc 


gctgccgcac 


cacaaatact 


acatccagcc 


1560 


ccagtgagat 


aaaccaattg 


tttatccatt 


tttagataac 


gaatgcccaa 


aagtgcggta 


1620 


agaaaaaagg 


ttgaaattag 


cataatcgca 


tcagtgacaa 


cagcatttaa 


gccaacatcg 


1680 


gcaatatcgc 


caaaagtaag 


gcgaaaacca 


tacagcacaa 


tgccagtgcg 


aagaagcgtg 


1740 
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cctttcgcaa 


ataacacgcc 


tttttccact 


tgtgttgaaa 


attgcggata 


aatggtattg 


1800 


ccgattgcca 


ttcccagcaa 


gatggcaata 


attagagcac 


tgatatgata 


atgatgggaa 


1860 


aaatcagtgt 


ttcctaaata 


gtgagcaagt 


atagcgataa 


tcgcaataaa 


tataagtccg 


1920 


aaataaaagg 


gacgagtgtt 


catttttcct 


ttccttagtg 


agtgtttttg 


tcttttaccc 


1980 


aagcggtttc 


atctaaaatt 


ttgccaaaat 


agctttcgac 


taagcgacga 


gtaacatcag 


2040 


tttgtggatc 


agtaaaaaga 


ttttgagggc 


tgccatattc 


aatcattttt 


ccgtcatcca 


2100 


ttacgataat 


cgtatctgca 


atatgtttaa 


ttacaccgag 


atcctgtccc 


acataaatat 


2160 


aagatatacc 


taaacgttgt 


tgtaaatcaa 


gggttaaatt 


aagcaattga 


atacgtacag 


2220 


aagcatctaa 


attgccaatt 


gcatcatcta 


ttataataat 


ttctggtgct 


aaaattaatg 


2280 


cgcgtgctag 


ggcaacccgc 


tgcttttggc 


tgatagagag 


atgcttaata 


ttgagatttg 


2340 


tgtaatcagg 


ataaagtcca 


acaagagaga 


gggtctcaaa 


gattttttca 


ttacgttgtg 


2400 


tttctgtcca 


atctgtcgct 


aggcttaatg 


gttcgtctaa 


tatttgtcca 


atatttaaac 


2460 


gtggattaaa 


tgcagagttg 


gcatcttgga 


aaaccatacg 


aatatgttta 


gctctagatt 


2520 


gngcatcctg 


atattgtaat 


tctcgatcat 


taaataaaat 


tcgacccaga 


gttggcggaa 


2580 


taatgcccgc 


tatcattntc 


actagaggtg 


atttaccaga 


gccattattg 


ccaatgattg 


2640 


caagtgtttg 


tttactgttc 


aagggtaaaa 


ctcactttat 


ccactgcatt 


gaattgattt 


2700 


cgaccaaata 


aactggcgtg 


acctttaaaa 


gttttagtta 


aatcttccac 


ttgtaataag 


2760 


ggcattattc 


atttcctttg 


caattaagta 


taaaaggggt 


ggcggttgtt 


ttttctt.tga 


2820 


aatttttttc 


tcggagatta 


ataggataat 


gacaagaaaa 


ttcgtgttgt 


tttattttca 


2880 


atcgtcttgg 


tttttccata 


catttttttt 


gcgcaaaagg 


gcatcttgga 


ccaagactat 


2940 


ctgccttcgg 


tatttgctct 


ataacattcc 


ctgtaccttc 


ctccgttccc 


tttttatctt 


3000 


aaatttcata 


tctttttttc 


ttttctattt 


ctcttttttt 


ttattttttt 


acagcgttcc 


3060 


ctcttgattc 


accgcccctt 


atccttccag 


catgcccggc 


ttgtattttc 


atttgcccct 


3120 


tatcccggtc 


ttttctgcct 


gttttttcct 


tctgtttttt 


cttccccctc 


ttttctcccc 


3180 


tctctccggc 


ctcctcgttc 


ttttcgcttt 


tttcccttgc 


ccatcttttt 


tttcttatct 


3240 


ttccacatcc 


ctttgtatat 


tgttatcttc 


tctctattct 


ttcccccgtt 


attctcccgt 


3300 


tttctttcct 


cccctccctc 


cctttcttat 


tgtttttttt 


cttttttgtc 


attttctttt 


3360 


atttctctct 


tttcactccg 


ttatcttttt 


attttttata 


tttctctttt 


ttttttttga 


3420 


tttcttcttc 


ttttttgtgt 


ctattcttat 


ttttcttttt 


attctttctt 


ctatccttgg 


3480 


agtgtttctt 


attgttacat 


tttttgtttc 


ttcctctttt 






3520 



<210> 17 
<211> 5562 
<212> DNA 



-27- 



<213> H. influenzae 
<400> 17 



ccccgctgca 


gt t tgt tggc 


gt aac tc tgc 


1 1 ccggcgt t 


tt tat tcctt 

C— C- C~ ^-H C- C- C^ V_*. C- \_- 


araatt t taa 

CA ^-J CA C- I— C- C- ^— j CA 


6 0 


accgaatt t t 


cat tatcgee 


cact t t ttcc 


gaaact ttat 


ttt raaat" at 

C— C^ C— V — - CA * — j CA C^ ^A C- 


actattttat 

C^. C— CA C^- C V^- C- v-j 


12 0 


teat teagee 


attt ttgata 


atcttctaaa 

>-J C C-» L— C- C- CA. CA CA 


tcaccttt a a 

C- ^-j v^. C^ C- V_- C- CA. CA 


at tct tccac 

CA C- C- V— * c^ C- C^ c^ CA V — , 


tt ttt tat ra 

C. ' — 1 — C. < — C- CA \ — C- Cj 


18 0 


tgaactaaat 


aaaat tct tc 


cacaatat t a 

C^ CA C- v — ^ C- CA C- C VA 


cataataaat 

^ — ' C^ CA CA \ — - CA CA CA \ 


^-A C*. C^- M CA v — c_ cj L> M 


CCIPlCPlCCPiC'C 

c- Cj CA V — CA C V — CA C V_, 


24 0 


accaaagaac 


ettegtaate 


CA V— ~ c^ CA CA C- Cj v L^. 


h fpnt f a a t a 

C- V — 1 — c- CA CA C, y 


f 1 1 a rnraf 

V L- 1_ CA CA CA \_ CA l_- 


P^\~C^'CP\PiPi\~C*'C , 

CA C, c- C- CA CA CA c_ c- c. 


3 00 


aaatggt tag 


t eggt t ca t c 


aaat aat aat 

CA CA Cj C- CA Cj V_> CA CA \ 


a a a 1 1 raaar 

CA CA CA K— LpC^MMMC. 


at t accFiFiFic' 

C-J ' — I— . CJ C_ c» CA CA CA V_» 


3 j~ paaapipp 
CA Ca I — c- CA Ca CACj c» c^ 


3 6 0 


aacaccaaac 


aaactttttc 

cj CA C. J * — ■ ' — « — * — < — ( — V — 


c, c, c, c- c^«y ctci 


cx ca cty ct l. c, l, ^ ct 


f t~ of i~ t~ cjz* t~ t~ 
c^i_yc^L L- y ct l. l. 


LcaU L L Let LLM 




ccgtgaaacg 


C^ CA CA. CA \ — ■ C Cj Vw* 


taaataatft 

C CA CA CA l__ CA CA 1 — C- 


^ c* t~ t~ n t" t~ 

c^ c^j ca ca \ — v_ i_ ca l, l. 


Oft" prnf t~ +- n 


l. i_ c, uy y i_ y c- y 


a ft n 

1 O VJ 


CAC J I — C V— I — C- Cj c* CA 


t^tar , r , ^r , P3a 

1— CA C- Cj V — CA V- CA Cj 


^nran^t" t~ pa 
c*y i — aya l. i_- c-y 


c, c^ i_yv_-ytw.y L- ca 


cicty Latc-Laa 


l. uyauy c- L.y ct 


3 *± U 


gcaaaat age 


caagc tgcac 


gccttttgcc 


aactacacta 

CA CA C- ^-4 CA V_* 1 — ^— } 


l— Cj C- C CA CA CA CACj 


f~ af oat~ rpint" 

c- y c- y cj i_ v — . ciy u. 


6 0 0 


tctcccgct a 


aaagt 1 1 aat 


caaaat t aa t 


tttcctacac 

C-- C- C- c c- v_j c-u ^ — 


catttttfff 

v — CA l_ C. ( — l_ v — ^ — k_ 


yciy C- Ca Ca Ca c, c- ca 


f> 0 

U D U 


atgegegaac 


c tggc act aa 


at t cagtt t a 


attttactta 

CA C*- C- C* C- CA C- C* CA 


aaatt trtar 

CA CA CA I — . ^ — Cv c- CA c— 


cac aft" t t f t 

c_Cj ^ — . CA \ — c- c- C- C- c, 


720 


ccgctgccat 


aacc tgcac t 


tacct at tea 


atcatcacta 

CA C \ — CA C- V — CA V. — (w- CA 


p» a a Pi 1 1 rnn 


raaaaa 1 1 af 
^aayyat c y c» 


7ft 0 


ggtggacgaa 


at t taaaagt 


aaaaggat t a 


tccacataaa 

C- v—* V-^ CA \s CA V_- CA CA*wj 


c taat ar a a t 

V — • x — Cj Cj i — Cj C^ CA CA C— 


CFiGICi~CCPit~ t 

c- CA Cj v_ l_ C * — CA t_ c, 


84 0 


c 1 1 1 c t ag t g 


ct t tcatacg 


get t tgtgcc 


tatttaact t 

C^ M u L L> C-j v~A C- C^ 


taat aa f t* 1 1 

C. cJ-Cj 1 — Cj Cj \_, L, c- c- 


nnp \~ t~ t~ p4 pi ptcr 

cj y c- c i l a.a.Qy 


9 0 0 


cgat caatat 


at ttt tgtaa 


ataaaaaatr 

CA C- V-H CA CA CA \— 


t tttattatt 

l— C— V— C^ t — . C- C^ (w 


ar t aa caa t Pi 

Cj C- c. Cj CA c^ Cj CA c- CA 


pat* rnrtnt t~ 

v ca c c<y c. t— y i u> 


960 


tattatacca 


attt aat aar 


t cat t acact 

C C^ Cj I — C- Cj V — - CA V — . c_ 


1— C^ CA CA CA CJ VJ CA CA. C-J 


a a r ^ 1~ f ^ rr f r~ 

CA CA 1 CA CA l_ C_. Cj C— 


prit" o *~ ^ t~ t~ f f 


102 0 


ttaaacttct 


^— 4 CA» C- C- C- ^-j CI C- 


;=i t~ nnpi nn^ t~ t~ 

CA C- Cj cj CA CA CA CA L_ C- 


c- L- «— y CA Ca Ca 


t~ f t" f o^o 


actctciLc.aL.y a 


i n ft n 

1UOU 


t cgtgagaaa 


t t"aaf arraa 

C- CA CA O CA CA. CA. 


aat ace 1 1 aa 

r"j I"J * — c* c*- c- C- M CA 


tat* tat a ft" a 

C- CA C- C- ^-H L. CA \ l_- CI 


HPPA3 rnrf f 

Cj \_, C— CA CA ' — • Cj ^ C. C- 


LtAUCc-aClCtLCl 


114 0 


accgcatcca 


CA CA C- *w >^ CA CA CA L- C^A 


at - t~ aat~ t" aar* 

cj c. * — cj CJ C 1 — Cj CA c^ 


t" fat - f f aat ^ 


Pi^~PiPi\~PiPiPlY'(~' 
CA L- CA Ca. L. CA CA u LL- 


uycAuyyctc-ctct 




agcagagc 1 1 


^-A l_. \A C^. CA CA CA C- C^ 


r aaa caaa 1~ c 

V — CA CA CA V. — CA CA CA 1 — C 


nnrra^ir f of 

C- C-j V- CA CA C^ C^ CA 


ffO^?^^i^OOf 
c- C- cj ca Ca Ca CAcj y c. 


l. L-U-c-ctc- LyyL 


1ZDU 


tgggttgttt 


cttcttaart 

C- V — C- CA C^. C 


aaatcctaaa 

CA CA CA V- C^ V_* I — ■ CA CA CA 


f f a t traata 

c^ ^ — CA (_ V — CA CA I— CI 


auyciay c-cjy c. 


ct' — y ciy ct u cx 


J — J •<£-> cJ 


at tgtccacg 


ca t ccaaggt 


ttctaattgc 


ccataaatac 

C_*V_^^-4 I — ■ ^— J CA CA \— CA V — * 


at ac a a t aar* 

Cj V — Cj c* CA CA C. Cj Cj C. 


nt" i~ 3 f f at* fa 

y c c. ca c c-cj t__ c» ca 


1380 


ttgeat teat 


ttget tgt tc 


aagctc t tgt 


t ara b <^ pa an 

C- C-4 v_- CA CA CA cj ca c_. 


aat~ai~ trarn 

CA CA c. CA C C_ V - CA C Cj 


at~ rrrrt t~ o ^ 

ca c, v_ i • v . v . i c y ca. 


14 4 0 


at tacataat 


caat tgcaga 


aatatccaat 

CA CA c- CA C- C-- C^- CA CA C- 


1_> ^ Z3 _A 


f t" t" OPi f h pap 

c- l_ 1— CA CA c. c. c, CA c. 


ppAana t~ a f f 

c, ca Ciy Ct l_ ca c» c. 


1500 


cgccaatttg 


ctggataatt 


tacctcgccg 


ccctctggcg 


ttaattcttt 


ttttaataag 


1560 


geaaaaageg 


aagattttcc 


acaaccattt 


ttccccacca 


agecgacttt 


ttgcttagga 


1620 


ttaatggtag 


cagaagcatt 


ttcgagaagc 


tccgtttgcc 


ctcgttttaa 


ggacagatta 


1680 


ctaaatacaa 


tcatttttct 


acaataggtc 


ttaatttgag 


getattttge 


aatatttttt 


1740 


ettttctegg 


aacagtctat 


tccgatttta 


tcgattttct 


agtcaaaaaa 


gecaggtata 


1800 



-28- 



ataaggtgca 


ataaaaacta 


tttattgaga 


aaacttaatg 


aaaatataac 


aagtcaatat 


1860 


gaaaataatg 


ggtatatctt 


aggcattttt 


tacccttaga 


ggcacaatcg 


acagggtttt 


1920 


ccctaaagga 


gcgagcaatt 


ttaacaacgt 


ttcaagttga 


ggattcgttt 


gtcctttttc 


1980 


aatgcgtgca 


atcataggtt 


gcttcacacc 


gcttaaggtt 


tcaagttgtt 


tttgggaaat 


2040 


cccaagttgc 


tggcgagaag 


taatcaattc 


tttaattaag 


gctacacgta 


aattactttc 


2100 


gcggatttct 


tcttcattga 


aaatttgctg 


ttcaaactca 


ttccaatttg 


aacctaatgg 


2160 


gctgatttta 


ttcatttttc 


aatctctctt 


ttaattcact 


taagcgttgt 


tgggttgttt 


2220 


ggattacata 


atctcgaatt 


ttattcagtt 


taattcgact 


atctttgctt 


tcattttgag 


2280 


ccagcgatag 


cagatattct 


ttcactggct 


caatgtcatt 


ttggtctctg 


taaaagagaa 


2340 


tctcgtacat 


aatttatcct 


atttacttat 


ttatttcaat 


aactaataag 


ttattgattt 


2400 


ttgatgtgta 


agcataaata 


gaaactaaaa 


atttggcgag 


atagtcattt 


caatctttcg 


2460 


atcgagatcg 


caaaaatagc 


aaaaagaggt 


tgattttcaa 


ggagattttg 


cacaaatgcc 


2520 


gatgtttgaa 


cattagcttt 


gaaagagaga 


gtaaaaggta 


gatcctttct 


taagaaaaag 


2580 


tgcggtaaaa 


atttaccgca 


cttttgattt 


tagacaggtt 


taaaactcaa 


attgaactga 


2640 


catcttataa 


tttctacctg 


gtgcgtagaa 


gcggttaatg 


ccttgacctg 


tcttttgatc 


2700 


tataacatta 


cttgtaccaa 


atgaacgaat 


tgaacgcgca 


gaatcccaag 


tgatgtattt 


2760 


acggtttgta 


agattatata 


cgccggctct 


tatggttaaa 


tttttaattg 


gttgcacata 


2820 


tccaattaaa 


tctagaatag 


tataagattt 


actgcgccat 


tttatgctag 


tgttggtttg 


2880 


gtttttatct 


ttcgcataaa 


tatcataagt 


atcttctgga 


tttttacttg 


ctacgtgggt 


2940 


agtgtagaaa 


ttaaatccaa 


atttttggct 


tgggtggtca 


tagcctaagc 


catacaccat 


3000 


cgttttaggc 


tgaattgcat 


tcataggaat 


attgccatcc 


attcttcctt 


tttgataggt 


3060 


atatttatag 


cttaggttaa 


atccatccat 


aaattttgcc 


attttaccaa 


ggaatacttt 


3120 


tgaattaatt 


tctattcctt 


ttactaccgc 


actatctcta 


ttaatatttt 


gataaagaga 


3180 


aaatggtaat 


gtgctacctc 


cgctaactaa 


tttaaaatct 


ttttctcctt 


taaatattag 


3240 


gtcgataaag 


tttttatagt 


tggttttaaa 


tagacttgtg 


gagataaaac 


cccaatcatc 


3300 


attatgtaat 


gtaaaagcaa 


tttcttttgt 


ttttgctatc 


tctggtttta 


gattagtatt 


3360 


tggcaaaata 


gtgaaatcag 


ggtgtttaaa 


ggtgaaatac 


atttcatctg 


aagttggtgc 


3420 


tctaaaacct 


tttgaatatt 


ttagttgtaa 


acgaagaaaa 


ctcgttggat 


caatcgttga 


3480 


aacaaaactg 


taagaatgtg 


ctttatattt 


tttgttttgt 


ttagcgatat 


agtcaatatt 


3540 


ttgttgtacg 


tttttcttaa 


cttcaggatc 


atcattatta 


tttttaccac 


ttggtaatgg 


3600 


aataaacaat 


cctttcacaa 


tatcatcagg 


taatttcggt 


gtaacgccgt 


gtttatattt 


3660 


tggttgataa 


tggatattgt 


cataacgata 


acccaaatca 


aaagataaat 


aatcagttat 


3720 



-29- 



aacaacatta 


tcaaagagat 


agactgattt 


ttcttttgtt 


ttaatgggta 


ataagaatga 


3 780 


aaatttagga 


tcaactcgag 


ggcaaaggtt 


agctttccac 


cccccataag 


cggttttaca 


3840 


agtgtgaggt 


ttatcataca 


acaaactgta 


accaagtgta 


ggctctgccc 


accattgcac 


3900 


atcagaagca 


tcattaccag 


cacgattaac 


cattcgcttc 


atcgttgtat 


tatatgagct 


3960 


accatattgt 


agattatgtt 


caacacgcca 


agttttgaag 


tctttggtta 


aatctaaatt 


4020 


taattgttgg 


gtgttggtgt 


ctaaatctcg 


ctcttgccag 


aggcgttcta 


aataacctgg 


4080 


agatgaggga 


agaatagagt 


atgttttatt 


attcgcatcc 


tttactctag 


cgaaattttt 


4140 


gtcatttaat 


tcttttattt 


caagttcaaa 


gtcttttttc 


cacgttccag 


tagtgccata 


4200 


gccataaaga 


tgttcagttt 


caaaaaattt 


tcattttttg 


gttttatctt 


tacaatcaaa 


4260 


atattgaaac 


aatcatacca 


agttccagag 


gatctccttt 


aggcctagtt 


taacctctat 


4320 


tactcgatca 


tcagtatcaa 


taaatttatc 


gaagtcctag 


atgctggtat 


caatatttta 


4380 


actttttttt 


caaatgaagt 


tctgaacatc 


tccgcggggt 


tatttcccat 


ctgttatttt 


4440 


tagtcccgca 


ggatttgcag 


ttccctcaca 


atatcttaca 


cctgcatcac 


aatagtcatc 


4500 


tgtacgtgcg 


cgagttttaa 


tacgttgatc 


tgaataagtg 


atttttaatg 


tatcccaaaa 


4560 


tggcgtttga 


gagaaatttt 


catagctaaa 


ggaaatatta 


cgtctctttg 


ttttatcatt 


4620 


ggtgtgtcta 


gaatcaacct 


cgagtaaatt 


aggatctgtt 


ttttgatatt 


ttagtgtata 


4680 


ggataaatct 


tgcccacgag 


aacgatgttc 


atataaatct 


gctgcaaggg 


taaaacgatg 


4740 


attttctgta 


gggttaaaag 


ataattttaa 


taatgtacta 


tcttgttcaa 


ttttgtatgg 


4800 


gtctgctttt 


tctctttttt 


taccttgagt 


aaggctattt 


gcatttttgt 


aatcatagtt 


4860 


ttcaagttcg 


tgtccatttc 


tgcttgttgt 


aaccactaag 


gcatcaaact 


ttttataacg 


4920 


tcctgcaaga 


gtaagggtat 


tgaatgattg 


attattttct 


gtagcgtatc 


cctttttgta 


4980 


gcttacatag 


taatccttgt 


taaggagata 


atctctcgca 


tcttttgttt 


tataaattac 


5040 


agatccacct 


aaggaaccac 


taccactttt 


gattgaattt 


gccccttttg 


taatatttac 


5100 


ttcttttaaa 


gtttcaattt 


ctgcaccatt 


acgcgtatta 


ttgaagttac 


cataaccctc 


5160 


aaaaagctct 


ttaaagcctt 


gagaagatag 


ggtttcagct 


tgacgtaatc 


catcaatatt 


5220 


aatcgctaca 


cggttttcat 


ctacaccacg 


aatggcaaaa 


ccgctttgcc 


caaaacgccc 


5280 


agcttcaaca 


acagtaacgc 


ccgtctcgta 


tttaacgatg 


cctttaatat 


tggtttgttt 


5340 


gttccttttc 


catcgtttta 


acctcgtttt 


accgtttctt 


tatattctcc 


gtcggctctt 


5400 


ttctattctc 


gtcttcttgc 


cgcaccgcta 


cgtcgatttc 


ctcttatctt 


tctataattc 


5460 


ttatttctct 


tgtcttttct 


tgtctctcat 


ctatactact 


tctcatactc 


tttttgcttt 


5520 


cttcacctcc 


tctttccacc 


ctttgcctta 


aagcaccctt 


ta 




5562 


<210> 18 















-30- 



<211> 3318 

<212> DNA 

<213> H. influenzae 
<220> 

<221> misc_feature 

<222> (3281) . . (3281) 

<223> n = a, c, g, or t 

<220> 

<221> misc_feature 

<222> (3291) . . (3291) 

<223> n = a, c, g, or t 

<400> 18 



yctyciv_i_v_v^yy 


yL. 1-Ctcty^(^,^-L, 


l_- del ctct UdLLd 


P"»pf :n 4~ t~~ prt~ 4- 4— 

L-yctu LyL u Ly 


ct 99 i-gggct: 


aaagcccac t 


b U 


i_ LaL.ctclL t_ctv_* 




4- /—1 a -a r^f~ir*i r* +~ /■*< 
LLddCygCLC 


gcdt LdCdgy 


dddCddyCdg 


gtttaaatac 


TOP* 


avjaaaa LadL 


aanaah ^ p~t t~ t~ 
ctctyctctL.cty l, l. 




yaLLLLLdUC 


dddddLCddL 


p**pt- 4- -at- 4- 4- 4- 
CLLCdLCgCL 


1 on 

lot) 


y uyctyctctctctL. 


pip* tr t~ P 1 r" 1 1~ p^p^ri - 
y L. L LLL. LL.y L 


aLdaLdLdL U 


LgdgddL CdL 


LdLLdLLLUC 


4- 4- -1 4- — , r^r^f -a 4- 4- 

LLdCdygaLL 




aaaLctLyclL.L. 


aa L L L L ciy ct L, 


t~ a 3 3 p pt tp ptp"» t - 
u ctctct^y LyLL 


LyL L. clU U^L- 


pt t" I" a t" np H */~ r*^f 

yLLdLgtiLy 


ggccddcggc 


inn 


;a, a rr t~ n t~ fnrt" 


u ct uy t^cty cty 


^ Ct Ct e. ct ct e ct 


ctv-.t^clcl^(_-clclC^ 


LddCL-ddLCd 


accaaccaac 




p , ^;ap*p , .aiar~ , p , ;a. 


appaa p* p a a p 
ct L O ctct ^ ^ ct ct l_ 


/—1 -3 /-1 -3 ^ -a -a 4— 
LddCCddddL 


■~\ f~* 4- -a> -3 4~ /-~« /—1 4- 4- 

dy LddUyCLU 


CLyddCddCL 


agaacaaata 


/inn 

4 ^ U 


a alrrh a h r*hrr 
daLy LdLLuy 


np +~ p* 4- appna 
yL LLLdLLyd 


a a a i" a f* <t -ra t - 

dadLdCLydL 


dCyddddCLC 


/-^ /^t i^-i /^-"i --\ --x --5 --71 

cgccaaaaac 


tgecgaaac t 


/l O Pt 

4 o U 


p* f" aaaaarnn 
y L- ct d ct ct ct <^y y 


pi f- aaaarnpf 
i_ctctctcn_yv». L- 


— s -a a na pt 3 ra 

cty ctct cty cty ct ct 


/—1 -3 0 ft zi ^ ra p~> 

O ct cty O ct ct ct O ct 


dCaL Ldddyd 


CdLCyLCddd 


C A Pi 


L.cic.yctyct\_ l. y 


pt p* p*t tp t~ ^a P* \~ pi f~ 

y i^y i_ Lduuy l 


Ly l uy ctcty u 


f—i 4" 4— 4— 4— 

yggcy u it eg 


gt caaagegg 


4- 4- 4- t-norr-a *- 4- 

CLCLgcga ^ u 


C Pl A 


dy cty y y y l. cty 


dLyaddaCCy 


LgLLyCddLL 


aeggu uga eg 


gcgt tgetea 


agcagaacat 


^ ^ p\ 
b b U 


t~;a]i - p" , t~t~p , p , P" , a 


a ptpt h i - h h 2 2 2 
ciy y ULLUddd 


r-t ti /-» 4- <-t4- 4- 4— «— » 

ydcccgutuy 


aagga caugg 


caac l l taat 


aacacgegta 


/ zU 


f- prpr ra off- na 
duyyadL i_y ci 


33 }» f- na ^ a p* t~ 
ddL L.y clclctL-. L, 


t. Ldtcuydty 


CCddddCCdC 


caaagg ugca 


gattctctca 


TQn 

/o U 


tgtctggtag 


tggtgcattg 


ggtggctccg 


tcatctataa 


aactaaagat 


gcaagagatc 


840 


ttctgcttaa 


caaaaactac 


gcgtttaaat 


ataaaactgg 


ttttaccagc 


gagaatgatg 


900 


aaagattaaa 


ttctattact 


tttgcaggaa 


aagcaagtat 


attcgatgta 


ettgetgteg 


960 


gcacttggcg 


taatggtcat 


gaaatcaaaa 


attatgatta 


caaatctgea 


gacgacattc 


1020 


taggaaaact 


cagagaaaag 


accgatcctt 


ataataaaaa 


agacegcagt 


cttttattga 


1080 


aaattggtac 


aaatcttggt 


gaaaataatc 


geattgeegt 


agectatgat 


agaagaeggg 


1140 


ttgaaaataa 


aggtctagac 


aaatcttact 


cattacatgg 


atgcacgaaa 


tatgtttgtg 


1200 


atgataatga 


aatagatact 


cgccatactc 


atgatgaaag 


cattagaacc 


agtaaatcta 


1260 


tagcatttga 


aaatacaaat 


ataaacccac 


tttgggatac 


cctaaaactc 


tcttatacag 


1320 


atcaaagtat 


tactcaacga 


gcaagaagtg 


acgaacattg 


tgatggtgaa 


cggtgtcctg 


1380 


gggtacaaaa 


ccccatagga 


ctacattata 


acaacgataa 


taaacttgtt 


gataaaaata 


1440 
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ataatcctgt 


aacctataaa 


ttagaaaatc 


gttctgtaac 


atactattct 


tacattgatg 


1500 


aatctatctt 


taatcgatac 


agtaacttta 


aagaagaagt 


tcctgtagaa 


ctcgctaagg 


1560 


aatggaaact 


taaagaatat 


ggtggaaaat 


attatattga 


ctcgcctcgc 


tgctttaaaa 


1620 


atcacggtga 


tgctaatcac 


gaggggatgt 


gtagactaag 


atctgatgta 


aaagaggaaa 


1680 


aggaaacatt 


agtagctaat 


aacatcactt 


atgatttaaa 


aaaggagtat 


tttattaact 


1740 


caaggctcac 


gaatagtgat 


aatttattat 


cttgtgatgg 


aattaactgt 


gataaaggta 


1800 


caattcaagg 


tttcgaagct 


gatggaacgc 


ctaaggattt 


accaataaaa 


ataatcccaa 


1860 


aagaaggtaa 


aaaatttgca 


cttattgaaa 


aaatttcaga 


tcaaaatggc 


tacaatattg 


1920 


gcccagagaa 


agcatctcgt 


tttctagtac 


ctaattcacc 


tggttataat 


agaaacattt 


1980 


ggaaaaaacg 


tgaccttgat 


actcgtactc 


aacaaattaa 


tttggattta 


acaaaacatt 


2 040° 


ttgaactagg 


aaaaagccaa 


catgatttat 


cttatggttt 


agtttggagt 


aaaacaacaa 


2100 


aatcaatgat 


aaataaagaa 


gggttaaaag 


ttaatagtgg 


aaaatggtgg 


attgattatc 


2160 


caaaagactg 


tgaatctagt 


acatcagatt 


tatgtacaaa 


aaatagtaca 


gcatcatttc 


2220 


ttattcctgt 


agaaacaaaa 


gatggttctc 


tctattttaa 


agatgaattt 


agagtaaatg 


2280 


atcgtcttgg 


cttagatatc 


ggttatcgat 


atgacaaagt 


caaatacaaa 


accaattatc 


2340 


aaccgggtat 


aacgccaaaa 


atccctgatg 


atatgttagt 


taatttattt 


ataaaagaac 


2400 


cttttgtaaa 


aaacacacgg 


agtctaaacc 


ctaatgatcc 


aaatgaaatt 


aatcgacgaa 


2460 


aaaatgcaga 


agctaatatt 


aattatattt 


ctcaacccaa 


aaaatttaat 


gcgagttctt 


2520 


atgctttaag 


cacaaaattc 


gatccattgg 


attggttaca 


agttcaagca 


aaatatagca 


2580 


aaggtttcag 


agcaccaaca 


gctgatgaat 


tatacttcac 


attcaagcac 


ccagaattta 


2640 


ctgttcttcc 


aggctctaaa 


ttaaaacctg 


aaattgcaaa 


aactaaggaa 


ttatcattaa 


2700 


ctttacatga 


tgatgaaatc 


ggttttattt 


ctggtggata 


tttcatcaca 


aattataata 


2760 


attttattga 


ttttagttat 


ctaggaacaa 


aatcatttgg 


ttctcaagca 


actaagcatg 


2820 


aattatatca 


atctgttaat 


ttagataatg 


ctaaagtgac 


aggatttgaa 


ttgaaaacca 


2880 


aatttacatt 


aggaaaatgg 


atatcatggt 


tgaagaatgt 


tgattttggt 


taccaattaa 


2940 


ctaaacaaaa 


aggtaaagca 


agcgataacc 


gcccacttaa 


tgctattcag 


ccaatgacac 


3000 


aagtgatgag 


tttagcctat 


acgcatcctg 


ataatctgtt 


tggggcaaat 


ttatatctta 


3060 


ctcatgtttc 


ccaaaaagaa 


gcgagtgaca 


catataacat 


ttattcaaaa 


gatgctacag 


3120 


caggagataa 


agaatatgtt 


caaaataaac 


atattaaatg 


gcgtagtaaa 


gcttacacag 


3180 


tgacagattt 


tactttcttc 


gtgaaaccta 


tgaagaattt 


aactttacga 


gcgggtgttt 


3240 


acaatttatt 


tgacaaaaaa 


tatagacttg 


ggatggggat 


nctatagagt 


ncgacctggc 


3300 


aggcatgcat 


agtctggc 










3318 
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<400> 19 



aacattrtt a 


V— *-.y * — V— y CL^-j 


L. C V_- Cl V_ l_ — l_ CL i_ 


a Pi a a r~» o r* r* t~ 
y ciy QLLLLL c. 


t~ r* t t Pi t aa t* a 
lll LaLyy Ly 


y LLddLddLy 


O \J 


tcaaipjpitrit 

v— ciy <— ci ci ci i— 


aaarraf t aa 

wuy V_ \^ CL I — l_ Cl Cl 




t to^3^i^r~"^^i 
u LuaciciaL.a.ci 


l l Ly Lddycty 


t" t~ a} ;a P- 1~ P~t ;a 
dL L LddL- Lyd 




t" t" t~ aart" 

c- c ciy i— cl a c* 


r" , nr , tr , fT*p , r" , ai 

V^yL L V — L L L Cl 


pi t at at t Pi Pit 


LyyL LL_ctctctct 


LaLaL L cl L, Ly 


f 2 a )- rat" 3phn 
LddLdLdLiy 


IPO 


tttattaaat 

I—- Cl l— V— Cl Cl c- 


L»y U U L Cl L. 


tPicr~ , r~'ap^^Pi^ 

l_ d l^, V_ V— j CL CL CL Cl 


c- LaLLaay a L 


r~< n p 1 a i" t~ an 
L-dL.yL.dL l ciy 


l dy y ciy cty Ly 


o a n 

^ ri U 


a a o ra aa *- 1- a> t- 

y oouyy c L- c* L 


v ch ay a. C C y 


at"at*i"ppa /-~m 


caa L L, L y y L. Cl 


phnaf hhapp 
L L y cl L L LdLL 


:a ra t - ra f* *~i t~ f~ ra +~ 
dd l dCy L LdL 




araraa t aa a 

C* k Cl v --j Cl \— ^ -j CL Cl 


t 1~ t"aat"aaat" 

v_ L I— y CL L- y CLCl 


c,ycicicii_.l_-L~ L- v_ 


L. L- y L. L, L CLdd. L 


Pi c Pi r^Y" p a r" 1 
ctLuLac LLaL 


ra ra ai tr^ nr~* t* t~ f~ 
dddLLyLLLL 




auuu c ay ciay 


i— =q =a t - 1~ tp ^a => ra 


L Cl Cl L, Cl CL L. y 


/~> /~>/~rt" ^5 ^3 ^5 t~ 
^d»_y Ldadcl L- 


yLyL.yydL l ct 


LL L L LdLaLd 


a o n 
ft z u 


aaa t faaaat 

^-H ci Uh \_ a. c*. C4. a v_- 


v . C^, CL CLCL \ _- V_ CJ CL CL 


ranarat" fph 

V_» CL y CL V_ Cl C C- ^ C 


y c- cl cl l l ll ty 


ppaont aa pit~ 
LLayy Lyca l 


ra ra ra ra r~i P 1 prr~f i - 
ddddyLyy l l 


t o u 


laaaccttca 

I— a ay V. — I— l_- V. — d 


pr'aiaf" 1~ t~ P" 1 1~ pi 

L_- V_« Cl y l_ l_ e l_ y 


1 1 1" t~ t Pint ra 


at t trriri 
y L- L-ctciL- Ly Ly 


rr'aarra t~prt _ c 
L Lady aLy LL 


r~r ra ra p^ra pt^ptp~"pi 
y ddLdyayLy 


tr /t n 




cPiPiat apiapit 

^— Cl CA *y l_ y CL Cl C 


at - ttt t fat t 

CL C 1 — C C C C- C-H 1 — L, 


aa t t Pi Pi 1 1~ 
yy L Ladd L L. ci 


Ld LdLdLL-dy 


caa\~ p\ pi a> t~ pit - 
Ly y Ldddiy l 


DUU 


aaaattttta 


at~ t" aot" t" t rr 

Cl V — k — ~H I— Cr C V— V — 


a a t" Pi aar ?a t~ 

CLCl 1 — CL ^ \^ CLCL C, 


cat Pi t capi t a 

v^y uun — y ci i_ v__ 


apj-nt atanp 

uL Ly La L Ciy L. 


pr^a t~ t~ a» t~ t~ aL p^n 
ydLLdLLdL-y 


£ fin 


rrataatcca 


raaaaatrft 


C 1 — CL ^ — CL l_ L» C» C. 


aaaat t t a a t 


l l Ly L ciy L- ciy 


pr1~aif~a>t"p , i~p*ri~ 
y LdLdLL Ly l 


/ U 


tgcat fcgt ca 


ot*f5t~r5t* tart" 

^ — j C- CL L— CL C- C ^-j C- 


tt t" r 1 1 1 1 rt 


a a rnarrata 

y c3 _V CL C^ Cl L. CL 


pt* fnt ppa t" i~ 

L L L y L V L. CL L L 


Pia> PT a? ra i~ t~ ra ra ra 
y dy dd l l cl cl cl 


7 ft n 


dctatctttt 


act 1 1 tt t - to 

VJ ^ C. C C C C. c y 


c , tac^pip\(~~'pi\~ t 


ciy LyjdL d i.dL< 


Pit ;^t~ pparnr 

ClLaLLLaLyL 


LLLdLLLLLy 


ft d n 

OIL) 




LL.a L Ciy v_ Cl Cl 


UclU y L. a. U cl O 


d L.y uyy u l. 


pm I - lrft"aa ptpt 

y y u *- y c 01 ^yy 


/— i ra f* t" P 1 ra 4— r~rr~i 
LdLLLdL LLjy 


U U 


t~ t aaaat 1 1 a 

V— i—y *"*y y L ^* 




v_, c, Luy La L c- v_ - 


tr~io^t*r7t t"r^^5 
C- y y ci Ly i_ Led 


t at tf-att- cp* 

LLLLLdL LLd 


ra t~ I - p^ pi ra ra ra ra ra 

d L LLLddddd 


q fi n 


C C- L L L L d L Cl L 




cil_v_v_ciL- U y L- v_ 


1 1 1 a Pi t-trhn 
LLtyaLLLLy 


cat 1 1 1 1 az*\- 
LLLLLLLydL 


a PTPTi - ra ra ra fr" t~ t~ 
dyy Lddd LLL 


lUZU 


a l dy l l UQGCl 


L-yyctciciv^i^-L- u 


at^nttttt-r* 


aaat*aaat" prr 
dddLaddLLy 


LLLaLL LLaa 


LJdCyLCjddyC 


XUoU 


r3r3 t" t" t" COP) t Pi 
a a ' — * — ' — 13 CL C a 


f~'at"f~ , ^ - ^^^ir , t"f~ , 

Vw- V — V_ v-J CL ^ L- l w 


t~ t* nn t~ crip* i~ 
c- c. y c- l. v_- y cl C- l 


LLyaLL l l y y 


L L L LyaLyya 


ra pip^rpraj t" ra f~ t" i~ 
dLyydLdL L L 


-L X ft U 


faff ac p\ o a* pt 

C CL V_- t-y \ — CL J Cl v-j 


V— ^C,C.V^C.C.V_.CLCl 


t ^> nn ^ pnt" <~ 
c, cty y ci v— y <_ ll 


y LLLaL L LLL. 


pi p* t - ^ ai nf" /~« a ai 
dL Lady LL-dd 


f-rarararai~t~ra pi pt 
Ldclcicl LLdLLj 


l/UU 


at*aatraf t~ t 


taaaararat 

C^-J CLCLCL ~J *w CL 


ftaarntaat" 

L L wQC y L-CtClL. 


d LddL, LdL l y 


tttttataaa 

LLLLLdLddd 


ra ra pt tp pr ra ra p'pt pi 
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1 OCA 


gacttctttt 


gttttggagg 


tttcagcttt 


taaatctgtg 


ttaggctgaa 


tggaaaattg 


1320 


tggatgttta 


aatgtcatat 


aaatttcatc 


agaggttggc 


gcacgaaaac 


cattggcgta 


1380 


tttaagctgt 


acacgaagcc 


aatttgtggg 


atcaagattt 


aaccctaaat 


tgtaagaatg 


1440 


atgtttatag 


tcagttttgc 


gtaataacag 


ggcaagattg 


tcttcaaaat 


tttttttata 


1500 


acacggtgtg 


tcgtaagtgc 


aattttcata 


tcctggaggt 


attgagtatt 


tactaccata 


1560 


aacatattcc 


tttgagctaa 


atttcttaaa 


tageccagta 


attaatccat 


taggaacagg 


1620 


aatgtttttg 


tcataactag 


gcaaatattt 


tacgtggtca 


taacgataat 


ttaaatctag 


1680 
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tcctagccaa 


gaggtaagtt 


gcacattatc 


tccaaaatac 


aacacattat 


ttttagtggt 


1740 


aacagggatt 


aaataggtat 


ctttaccttt 


attggaattc 


attaagctac 


atctgtaagc 


1800 


actatgatca 


ggtgcaggag 


tatgctccac 


aggatatgtg 


ccatctacag 


gtttgttaca 


1860 


gaaaaaattg 


ccagcccacc 


attgcacatt 


ggcaacagtg 


tagtattgat 


gattcaccat 


1920 


actttttagt 


gttttttcat 


aaagtccacc 


atattttagt 


tggtgttggg 


tatgccatag 


1980 


gtgaaattct 


ttgtctaaat 


caagtttaat 


ttgttgggta 


tgggtgttta 


aatcacggtc 


2040 


attaacgaag 


tctgtgctgt 


agccatggct 


ttttggaaat 


aaaaatttag 


cactttcata 


2100 


ttgggttaat 


ccataattac 


cttctgctga 


ttttagtgag 


atttcaccat 


attttttgcc 


2160 


atttaattct 


ttaatggtaa 


tatttcggtc 


ttcataatta 


tatttgtcat 


tcccattttc 


2220 


atcttttcca 


acaaaaacct 


gaaatttttt 


attacaattt 


aatttttcac 


aattaattaa 


2280 


gaccgaatca 


agtgagcctc 


cttctgtatc 


tacatcatta 


ctaacatctt 


cacccttttt 


• 2340 


gttttgtagt 


tctaagccat 


aattatattt 


tcctgtaaat 


tcttgattgt 


ctttatcttt 


2400 


aatcttataa 


attccacctt 


cttctactaa 


atgtagccct 


tgtggattac 


gtacaccagc 


2460 


acaagtggat 


tgatgacaat 


actcatcaga 


gcgtgcttta 


ttggtaattt 


tttgtgagga 


2520 


ataacttagt 


ttaatatgat 


cccaaaaagg 


ggtttgactg 


aaattttcat 


aactaaattg 


2580 


aatatttttt 


cttttagatt 


gatcattaat 


aactcgctcg 


ccatattttt 


cctcacattt 


2640 


agtatttttg 


cattgattga 


aaatataaga 


caaatccata 


ccctttgttt 


ctaaagtgga 


2700 


atcatctaat 


gccacgctca 


agcgatggtt 


ttcattaggc 


tgaaagccca 


attttattaa 


2760 


tgtgctttgg 


cgggtaattt 


gataaggatc 


ggctttttca 


cgggtaggac 


caaccgcact 


2820 


taaatccgcc 


tgtttattgg 


gataaatttt 


ataatcgtag 


ttttctattt 


cgtgcccatc 


2880 


acgttttgta 


tcaacgacta 


aaatatcaaa 


ttttttagaa 


cgtcctgcta 


atgtaagtgt 


2940 


cttaaggttt 


tgattattca 


ttgtttgata 


gccacgttta 


taggaaagat 


aataatcttt 


3000 


atctatcaga 


taatctcgag 


catctttagt 


ttcaaatata 


acagagccac 


ccaatgcacc 


3060 


actaccggat 


tttaaggagt 


cagcaccttt 


ggtaatagtt 


gctgttttaa 


cattttcaat 


3120 


ttcaatgcta 


ttacgagtat 


tattaaaatt 


gccatagcct 


tcaaataatt 


ctttaaatcc 


3180 


ttgagagctt 


aaggtttcag 


cttgacgaag 


cccatcaacc 


ataataccta 


cacggttttc 


3240 


atcaacccct 


cgaacagcat 


aaccacttgc 


gcccgttcta 


cctgtttcaa 


ccaccgtaat 


3300 


acctgtttca 


tagcgaacga 


gatcacgaga 


atcagacgcc 


tgctgtttcg 


ctaatttttt 


3360 


ggcagaaatt 


tgggtttcac 


ctaccttttt 


ctctttcaca 


ttaattgttt 


ctg.tacttcc 


3420 


tgaaacatta 


atttgttcta 


gttgttcaga 


aacattacta 


ttttggttgg 


ttggttggtt 


3480 


ggttggttgg 


ttgg 










3494 
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<220> 

<221> misc feature 
<222> (4906) . . (4906) 
<223> n = a, c, g, or t 










<220> 

<221> misc feature 
<222> (4914) . . (4915) 
<223> n = a, c, g, or t 










<400> 20 
tataagccca 


accaggcgcc 


aacgcagtaa 


cagtttcctt 


gagagaaaac 


ataacaaaag 


60 


atggggtatt 


tctggaagag 


aaaccaatgc 


caccaaacca 


gaaatgaggg 


cttttaggta 


120 


agtaaaatag 


tgttaataaa 


tggaaataat 


agttgccatc 


taaagttttc 


gatttaataa 


180 


cgagattctc 


catactcaag 


tgcggtagaa 


tttgccaagt 


tttacttagc 


cagtctacgt 


240 


tttctaaacg 


aaatacccaa 


tttatccgca 


tattgcttca 


ttgtattcgt 


tccagagcta 


300 


ccgcctgcat 


accaacgctt 


ttcttgaaaa 


ggaaccaacg 


agacttcaac 


taaggcagtt 


360 


tgataactta 


accccccacc 


tatacgcaaa 


gtagcctcat 


tgtatttttt 


attatcccaa 


420 


taatattttc 


cattcccatt 


aaacatagtt 


ttactaaaaa 


aatgatctgc 


ccatggccat 


480 


ttttttctac 


tgataaagaa 


taccctaccc 


cccttcccac 


tttctttttc 


ccaagcggtc 


540 


caactaccaa 


t-ttttgtgcc 


actttttgga 


gcgttattca 


aattatcatc 


atttaaaaaa 


600 


tttaagccta 


cttgccatat 


ccattgattc 


cgctgattta 


gtgttaaaag 


atactgatca 


660 


ataacaccta 


aaaatttttc 


atcatctacc 


tctgtacgta 


atttttcaaa 


ttgaattttg 


720 


gcagattcat 


tttcatagtt 


aaaaaatagg 


gcttgagcta 


attgataacg 


caaaggtagt 


780 


aaagatgcgt 


ctagagcgaa 


taattcacga 


taataagcaa 


tagattgagt 


taaatcacct 


840 


tgttcacgcg 


cgtcaatagc 


ctttgcccaa 


gtgagtaaga 


aattatcgtg 


ctgaggaaat 


900 


tgtttatata 


gtggtaataa 


cagttgaact 


gcctgagtgt 


tattttgata 


taaagcaaga 


960 


attaacccac 


gcaaaacaag 


tcttggatgt 


tgtgctaatt 


ggcttttgga 


aagagaaata 


1020 


atatgcctat 


ttggtatttc 


tttcttaggc 


atagaggaaa 


aagaggaggt 


ttttaattcc 


1080 


gcactttgaa 


tcgtatttgt 


cagtgtatca 


tttttaggac 


gtgcaacttt 


tgcccaagct 


1140 


atattcgtta 


atgataagcc 


tattaatgat 


aagcctatta 


atgataagaa 


agaaatttgt 


1200 


tttacgccat 


ttttcatatt 


ttatccatat 


tcttaaaaaa 


ctctaacttg 


acattattac 


1260 


aaaaaaagaa 


caataatgcg 


aattattatc 


aattt tgtat 


aagtattaat 


tctatgaaat 


1320 


ctgtacctct 


tatcactggt 


ggactttcct 


ttttattaag 


cgcttgtagc 


gggggaggtg 


1380 


gttcttttga 


tgtagatgac 


gtctctaatc 


cctcctcttc 


taaaccacgt 


tatcaagacg 


1440 
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atacttcaag 


ttcaagaaca 


aaatctaatt 


tggaaaagtt 


gtccattcct 


tctttaggag 


1500 


gagggatgaa 


gttagtggct 


cagaatctga 


gtggtaataa 


agaacctagt 


ttcttaaatg 


1560 


aaaatggcta 


tatatcatat 


ttttcctcac 


cttctacgat 


tgaagatgat 


gttaaaaatg 


1620 


ttaaaacaga 


aaataaaata 


catacaaatc 


caattgggct 


tgaacctaat 


agagcattac 


1680 


aagaccccaa 


tttacaaaaa 


tacgtttatt 


ctggtttgta 


ctatattgag 


aattggaaag 


1740 


acttttccaa 


attagcaaca 


gaaaaaaaag 


cctatagtgg 


ccattatggt 


tatgcgtttt 


1800 


attatggtaa 


taaaactgca 


acagacttgc 


cagtaagcgg 


tgtagcaacg 


tataaaggaa 


1860 


cttgggattt 


catcactgca 


actaaatatg 


gccaaaatta 


ttctttgttc 


agtaatgcta 


1920 


gaggtcaagc 


ttattttcga 


cgtagtgcta 


ctcgaggaga 


tattgattta 


gaaaataatt 


1980 


caaagaatgg 


tgatataggc 


ttaataagtg 


aatttagtgc 


agattttggg 


actaaaaaac 


2040 


tgacaggaca 


actgtcttac 


accaaaagaa 


aaactgatat 


tcaacaatat 


gaaaaggaaa 


2100 


aactctatga 


tatagatgcc 


catatttata 


gtaatagatt 


caggggtaaa 


gttactccta 


2160 


cgaaatccac 


atcggatgaa 


catcccttta 


ccagcgaggg 


aacattagaa 


ggtggttttt 


2220 


atggacctaa 


tgctgaagaa 


ctagggggta 


aattcttagc 


tagggataaa 


cgagtttttg 


2280 


gggtatttag 


tgccaaagaa 


acgccagaaa 


cagaaaagga 


aaaattatcc 


aaagaaacct 


2340 


taattgatgg 


caagctaatt 


actttctcta 


ctaaaacagc 


cgatgcaaca 


accagtacaa 


2400 


cagccagtac 


aacagccgat 


gtaaaaaccg 


atgaaaaaaa 


ctttacgaca 


aaagata.tat 


2460 


caagttttgg 


tgaagctgat 


taccttttaa 


ttgataatta 


ccctgttcct 


cttttccctg 


2520 


aaggggatac 


tgatgacttc 


gtaacgagta 


aacatcacga 


tattggaaat 


aaaacctata 


2580 


aagtagaagc 


atgttgcaag 


aatctaagct 


atgtaaaatt 


tggtatgtat 


tatgaggata 


2640 


aagagaagaa 


aaacacaaat 


caaacaggac 


aataccacca 


atttttgtta 


ggtctccgta 


2700 


ctcccagttc 


tcaaattcct 


gtaacgggaa 


acgtgaaata 


tctcggtagt 


tggtttggtt 


2760 


atattggtga 


tgacaagaca 


tcttactcca 


ctacaggaaa 


taaacaacaa 


gataaaaatg 


2820 


ctcccgccga 


gtttgatgtc 


aattttgaca 


ataaaacatt 


aacaggcaaa 


ttaaaacgag 


2880 


ccgactcaca 


aaataccgtg 


tttaacattg 


aggcaacctt 


taaaaatggt 


agtaatgcct 


2940 


tcgaaggtaa 


agcaaccgca 


aatgtagtga 


ttgatcccaa 


aaatacacaa 


gccacatcta 


3000 


aagtcaattt 


cacgacaaca 


gtaaacgggg 


cattttatgg 


tccgcacgct 


acagaattag 


3060 


gcggttattt 


cacctataac 


ggaaacaatc 


ctacagctac 


aaattctgaa 


agttcctcaa 


3120 


ccgtaccttc 


accacccaat 


tcaccaaatg 


caagagctgc 


agttgtcttt 


ggagctaaaa 


3180 


gacaagtaga 


aaaaaccaac 


aagtagaaac 


aaccaacaag 


tagaaaaaaa 


caaataatgg 


3240 


aatactaaaa- 


atgactaaaa 


aaccctattt 


tcgcctaagt 


attatttctt 


gtcttttaat 


3300 


ttcatgctat 


gtaaaagcag 


aaactcaaag 


tataaaagat 


acaaaagaag 


ctatatcatc 


3360 
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tgaagtggac 


actcaaagta 


cagaagattc 


agaattagaa 


actatctcag 


tcactgcaga 


3420 


aaaagtaaga 


gatcgtaaag 


ataatgaagt 


aactggactt 


ggcaaaatta 


tcaaaactag ■ 


3480 


tgaaagtatc 


agccgagaac 


aagtattaaa 


tattcgtgat 


ctaacacgct 


atgatccagg 


3540 


gatttcagtt 


gtagaacaag 


gtcgcggtgc 


aagttctgga 


tattctattc 


gtggtatgga 


3600 


cagaaataga 


gttgctttat 


tagtagatgg 


tttacctcaa 


acgcaatctt 


atgtagtgca 


3660 


aagcccttta 


gttgctcgtt 


caggatattc 


tggcactggt 


gcaattaatg 


aaattgaata 


3720 


tgaaaatgta 


aaggccgtcg 


aaataagcaa 


gggggggagt 


tcttctgagt 


atggtaatgg 


3780 


agcactagct 


ggttctgtaa 


catttcaaag 


caaatccgca 


gccgatatct 


tagaaggaga 


3840 


caaatcatgg 


ggaattcaaa 


ctaaaaatgc 


ttattcaagc 


aaaaataaag 


gctttaccca 


3900 


ttctttagct 


gtagcaggaa 


aacaaggtgg 


atttgaagga 


cttgctattt 


acactcaacg 


3960 


aaattcaatt 


gaaacccaag 


tccataaaga 


tgcattaaaa 


ggcgtgcaaa 


gttataatcg 


4020 


attaatcgcc 


aaagaagatg 


gatctaatgc 


atactttgtg 


atggaagatg 


agtgtccaaa 


4080 


ggattataac 


agttgtatac 


cttcagccaa 


accacctgcg 


aagttatcct 


cccaaagaga 


4140 


aaccgtaagc 


gtttcagatt 


atacgggggc 


taaccgtatc 


aaacctaatc 


caatgaaata 


4200 


tgaaagccag 


tcttggtttt 


taagaggagg 


ctatcatttt 


tctgaacaac 


attatattgg 


4260 


tggtattttt 


gaattcacac 


aacaaaaatt 


tgatatccgt 


gatatgacat 


ttcccgctta 


4320 


tttaagatca 


acagaaaaac 


cggatttaga 


aaatagttct 


ttttatccaa 


agcaagatta 


4380' 


tggtgcatat 


caacgtattg 


aggatggccg 


aggcgttaaa 


tatgcaagtg 


ggctttattt 


4440 


cgatgaacac 


catagaaaac 


agcgtgtagg 


tattgaatat 


atttacgaaa 


ataagaacaa 


4500-' 


agcgggaatc 


attgacaaag 


cagtgttaag 


tgctaatcaa 


caaaacatta 


tacttgacag 


4560 


ttatatgcaa 


catacacatt 


gcagtcttta 


tcctaatcca 


agtaagaatt 


gccgcccaac 


4620 


acttgataaa 


ccttattcat 


actatcattc 


tgatagaaat 


gtttataaag 


aaaaacataa 


4680 


tatgttgcaa 


t tgaatttag 


agaaaaaaat 


tcaacaaaat 


tggcttactc 


atcaaattgt 


4740 


cttcaatctt 


tgggttttga 


tgactttact 


tcagcgcttc 


agcataaaga 


ttatttacct 


4800 


cgacggtgtt 


accgctacgg 


caaagagtat 


ttcagagaaa 


cctggtgaaa 


caccaagaag 


4860 


aaatggtttc 


aaattacaac 


cttacttata 


cccaaaacca 


aatgcnatct 


ttgnnaggac 


4920 


gagatcattg 


taattatcaa 


ggtagctcct 


ctattatagt 


gactgtaaag 


gggcggtaat 


4980 


ttaagggaaa 


aattattatt 


ca 








5002 



<210> 21 

<211> 6 

<212> PRT 

<213> H. influenzae 

<400> 21 
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Phe Tyr Ala Pro Gly Arg 
1 5 



<210> 22 

<211> 5 

<212> PRT 

<213> H. influenzae 

<400> 22 

Leu Trp Gin Glu Arg 
1 5 

<210> 23 

<211> 9 

<212> PRT 

<213> H. influenzae 

<400> 23 

Phe Gly Gin Ser Gly Phe Ala lie Arg 
1 5 



<210> 24 

<211> 9 

<212> PRT 

<213> H. influenzae 

<400> 24 

Ala Gly Val Tyr Asn Leu Thr Asn Arg 
1 5 



<210> 25 

<211> 8 

<212> PRT 

<213> H. influenzae 

<400> 25 

Tyr lie Thr Trp Asp Ser Ala Arg 
1 5 



<210> 26 

<211> 9 

<212> PRT 

<213> H. influenzae 

<400> 26 

Lys Tyr lie Thr Trp Asp Ser Ala Arg 
1 5 



<210> 27 

<211> 10 

<212> PRT 

<213> H. influenzae 

<400> 27 
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Glu Phe Ala Arg lie Asn Asn Gly Thr Arg 
1 5 10 



<210> 28 

<211> 9 

<212> PRT 

<213> H. influenzae 

<400> 28 

Tyr Asp Asn lie His Tyr Gin Pro Lys 
1 5 



<210> 29 

<211> 10 

<212> PRT 

<213> H. influenzae 

<400> 29 

Leu Ser Phe Asn Pro Thr Glu Asn His Arg 
15 10 

<210> 30 

<211> 11 

<212> PRT 

<213> H. influenzae 

<400> 30 

Ser Arg Gly Gin Asp Leu Ser Tyr Thr Leu Lys 
1 5 10 



<210> 31 

<211> 12 

<212> PRT 

<213> H. influenzae 

<400> 31 

Tyr Glu Thr Gly Val Thr Val Val Glu Ala Gly Arg 
1 5 10 



<210> 32 
<211> 11 
<212> PRT 

<213> H. influenzae 
<400> 32 

Asn Pro Glu Asp Thr Tyr Asp lie Tyr Ala Lys 
15 10 



<210> 33 

<211> 11 

<212> PRT 

<213> H. influenzae 
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<400> 



33 



Phe Thr 
1 



Leu Ala Ala Asp Leu Tyr Glu His Arg 
5 10 



<210> 34 
<211> 13 
<212> PRT 

<213> H. influenzae 
<400> 34 

Glu Leu Phe Glu Gly Tyr Gly Asn Phe Asn Asn Thr Arg 
15 10 

<210> 35 

<211> 14 

<212> PRT 

<213> H. influenzae 



<400> 35 

Thr Met Val Tyr Gly Leu Gly Tyr Asp His Pro Ser Gin Lys 
15 10 

<210> 36 
<211> 16 
<212> PRT 

<213> H. influenzae 
<400> 36 

Val Glu His Asn Leu Gin Tyr Gly Ser Ser Tyr Asn Thr Thr Met Lys 
15 10 15 



<210> 37 
<211> 17 
<212> PRT 

<213> H. influenzae 
<400> 37 

Gly Tyr Ala Thr Glu Asn Asn Gin Ser Phe Asn Thr Leu Thr Ala Gly 
15 10 15 



Arg 




<210> 


38 


<211> 


19 


<212> 


PRT 


<213> 


H. 


<400> 


38 



influenzae 



Lys Gly Tyr Ala Thr Glu Asn Asn Gin Ser Phe Asn Thr Leu Thr Leu 
15 10 15 



Ala Gly Arg 
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<210> 39 

<211> 901 

<212> DNA 

<213> H. influenzae 



<220> 

<221> misc_feature 

<222> (1) . . (2) 

<223> n = a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (10) . . (10) 

<223> n = a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (28) . . (28) 

<223> n = a, c, g, or t 



<400> 39 



1 1 i i u. i_ i_ ci i_ y i i 




uct uy uyiiuL- 


L-y^ctyctctL-.ctct 


L. L-ctL-ciyyct 




& n 

D \J 




y d Ct L. L. CtCtCtCt L- 


y ct L-y cl U L- U U 


cty ct L. L- ctcictC_,ci 


a a a /~» *"i t- a 
ctctc_ct L. 1_ L. ct 




ion 


cttgggctaa 


cggcaggtgt 


tgcttatgca 


gctcaaccaa 


ccaaccaacc 


aaccaaccaa 


180 


ccaaccaacc 


aaccaaccaa 


ccaaaatggt 


aatgtttctg 


aacaactaga 


gcaaattaat 


240 


gtatctggtt 


ctaccgaaga 


tagtgataca 


aaaacaccac 


caaaaattgc 


tgaaacggta 


300 


aaaacggcca 


aaacgccccc 


cccagaacaa 


gcaaacaata 


ttaaagacat 


cgccaaatac 


360' 


catacgggtg 


ttattgtccc 


tgaagctggg 


ctttttcgtc 


caaccgctcc 


cccattcgtg 


4 2 Q 


ttgtccataa 


caccccccca 


tttattacta 


ccgcccgctt 


acgttcacat 


ctttcctttt 


480 


cttcgccgcg 


ctttcatcat 


ttttctccgg 


catttttaca 


taagtagtcc 


cttcccgctt 


540 


ccctcctctc 


ctcttcctcc 


ttatttttat 


tatgatgttt 


ataagaatct 


cctctcttac 


600 


ctattccagc 


ctcgttgttc 


tactcgcctt 


ctgctaaccc 


tttctccctt 


ttccatcctc 


660 


tctaccccgc 


cccccctttc 


tctttttttt 


ccccctttct 


tttttccccc 


cacccctcac 


720 


ttttccccgc 


tttatttttt 


acacaccccc 


cgacacaaca 


ttcatctccc 


tttgtatccg 


780 


ctcatctttc 


cccccccccc 


cccaccatcc 


tccgcactct 


atctttccat 


tctatacccc 


840 


cccttccctt 


ttcccccccc 


cccccctttc 


cgactgcaat 


tttttttctt 


ctccccctcc 


900 


g 












901 


<210> 40 
<211> 2979 
<212> DNA 

<213> H. influenzae 












<400> 40 
atgggaatta 


aaatgaccga 


ttttagatta 


aacaaacatc 


cctattccgt 


tatgcttggg 


60 
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ctaacggcag 


gtgttgctta 


tgcagctcaa 


ccaaccaacc 


aaccaaccaa 


ccaaccaacc 


120 


aaccaaccaa 


ccaaccaaaa 


tggtaatgtt 


tctgaacaac 


tagagcaaat 


taatgtatct 


180 


ggttctaccg 


aaaatagtga 


tacaaaaaca 


ccaccaaaaa 


ttgctgaaac 


ggtaaaaacg 


240 


gctaaaacgc 


tggaaagaga 


acaagcaaac 


aatattaaag 


acatcgttaa 


atacgagacg 


300 


ggcgttactg 


ttgttgaagc 


tgggcgtttt 


gggcaaagcg 


gttttgccat 


tcgtggtgta 


360 


gatgaaaacc 


gtgtagcgat 


taatattgat 


ggattacgtc 


aagctgaaac 


cctatcttct 


420 


caaggcttta 


aagagctttt 


tgagggttat 


ggtaacttca 


ataatacgcg 


taatggtgca 


480 


gaaattgaaa 


ctttaaaaga 


agtaaatatt 


acaaaagggg 


caaattcaat 


caaaagtggt 


540 


agtggttcct 


taggtggatc 


tgtaatttat 


aaaacaaaag 


atgcgagaga 


ttatctcctt 


600 


aacaaggatt 


actatgtaag 


ctacaaaaag 


ggatacgcta 


cagaaaataa 


tcaatcattc 


660 


aataccctta 


ctcttgcagg 


acgttataaa 


aagtttgatg 


ccttagtggt 


tacaacaagc 


720 


agaaatggac 


acgaact tga 


aaactatgat 


tacaaaaatg 


caaatagcct 


tactcaaggt 


780 


aaaaaaagag 


aaaaagcaga 


cccatacaaa 


attgaacaag 


atagtacatt 


attaaaatta 


840 


tcttttaacc 


ctacagaaaa 


tcatcgtttt 


acccttgcag 


cagatttata 


tgaacatcgt 


900 


tctcgtgggc 


aagatttatc 


ctatacacta 


aaatatcaaa 


aaacagatcc 


taatttactc 


960 


gaggttgatt 


ctagacacac 


caatgataaa 


acaaagagac 


gtaatatttc 


ctttagctat 


1020 


gaaaatttct 


ctcaaacgcc 


attttgggat 


acattaaaaa 


tcacttattc 


agatcaacgt 


108 0 


attaaaactc 


gcgcacgtac 


agatgactat 


tgtgatgcag 


gtgtaagata 


ttgtgaggga 


1140 


actgcaaatc 


ctgcgggact 


aaaattaaca 


gatgggaaaa 


taacacgtcg 


agatggttca 


1200 


gaacttcaat 


ttgaaaaaaa 


agataaaaat 


attgataaca 


acatctatga 


cttcgataaa 


12 6 0 


tttattgata 


ctgatgatcg 


agtaatagaa 


ggtaaactag 


gcctaaggag 


atcctctgga 


1320 


acttggtatg 


attgttcaat 


atttgattgt 


aaagataaaa 


caaaaatgaa 


aatttttgaa 


1380 


actgaacatc 


cttatggcta 


tggcactact 


ggaacgtgga 


aaaaagactt 


tgaacttgaa 


1440 


ataaaaaaat 


taaatgacaa 


aaatttcgct 


agagtaaagg 


atgcgaataa 


taaaacatac 


1500 


tctattcttc 


cctcatctcc 


aggttattta 


gaacgcctct 


ggcaagagcg 


agatttagac 


1560 


accaacaccc 


aacaattaaa 


tttagattta 


accaaagact 


tcaaaacttg 


gcgtgttgaa 


1620 


cataatctac 


aatatggtag 


ctcatataat 


acaacgatga 


agcgaatggt 


taatcgtgct 


1680 


ggtaatgatg 


cttctgatgt 


gcaatggtgg 


gcagagccta 


cacttggtta 


cagtttgttg 


1740 


tatgataaac 


ctcacacttg 


taaaaccgct 


tatggggggt 


ggaaagctaa 


cctttgccct 


1800 


cgagttgatc 


ctaaattttc 


attcttatta 


cccattaaaa 


caaaagaaaa 


atcagtctat 


1860 


ctctttgata 


atgttgttat 


aactgattat 


ttatcttttg 


atttgggtta 


tcgttatgac 


1920 


aatatccatt 


atcaaccaaa 


atataaacac 


ggcgttacac 


cgaaattacc 


tgatgatatt 


1980 
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gtgaaaggat 


tgtttattcc 


attaccaagt 


ggtaaaaata 


ataatgatga 


tcctgaagtt 


2040 


aagaaaaacg 


tacaacaaaa 


tattgactat 


atcgctaaac 


aaaacaaaaa 


atataaagca 


2100 


cattcttaca 


gttttgtttc 


aacgattgat 


ccaacgagtt 


ttcttcgttt 


acaactaaaa 


2160 


tattcaaaag 


gttttagagc 


accaacttca 


gatgaaatgt 


atttcacctt 


taaacaccct 


2220 


gatttcacta 


ttttgccaaa 


tactaatcta 


aaaccagaga 


tagcaaaaac 


aaaagaaatt 


2280 


gcttttacat 


tacataatga 


tgattggggt 


tttatctcca 


caagtctatt 


taaaaccaac 


2340 


tataaaaact 


ttatcgacct 


aatatttaaa 


ggagaaaaag 


attttaaatt 


agttagcgga 


2400 


ggtagcacat 


taccattttc 


tctttatcaa 


aatattaata 


gagatagtgc 


ggtagtaaaa 


2460 


ggaatagaaa 


ttaattcaaa 


agtattcctt 


ggtaaaatgg 


caaaatttat 


ggatggattt 


2520 


aacctaagct 


ataaatatac 


ctatcaaaaa 


ggaagaatgg 


atggcaatat 


tcctatgaat 


2580 


gcaattcagc 


ctaaaacgat 


ggtgtatggc 


ttaggctatg 


accacccaag 


ccaaaaattt 


2640 


ggatttaatt 


tctacactac 


ccacgtagca 


agtaaaaatc 


cagaagatac 


ttatgatatt 


2700 


tatgcgaaag 


ataaaaacca 


aaccaacact 


agcataaaat 


ggcgcagtaa 


atcttatact 


2760 


attctagatt 


taattggata 


tgtgcaacca 


attaaaaatt 


taaccataag 


agccggcgta 


2820 


tataatctta 


caaaccgtaa 


atacatcact 


tgggattctg 


cgcgttcaat 


tcgttcattt 


2880 


ggtacaagta 


atgttataga 


tcaaaagaca 


ggtcaaggca 


ttaaccgctt 


ctacgcacca 


2940 


ggtagaaatt 


ataagatgtc 


agttcaattt 


gagttttaa 






2979 



<210> 41 

<211> 992 

<212> PRT 

<213> H. influenzae 

<400> 41 

Met Gly lie Lys Met Thr Asp Phe Arg Leu Asn Lys His Pro Tyr Ser 
1 5 10 15 

Val Met Leu Gly Leu Thr Ala Gly Val Ala Tyr Ala Ala Gin Pro Thr 
20 25 30 

Asn Gin Pro Thr Asn Gin Pro Thr Asn Gin Pro Thr Asn Gin Asn Gly 
35 40 45 

Asn Val Ser Glu Gin Leu Glu Gin lie Asn Val Ser Gly Ser Thr Glu 
50 55 60 

Asn Ser Asp Thr Lys Thr Pro Pro Lys lie Ala Glu Thr Val Lys Thr 
65 70 75 80 

Ala Lys Thr Leu Glu Arg Glu Gin Ala Asn Asn lie Lys Asp lie Val 
85 90 95 
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Lys Tyr Glu Thr Gly Val Thr Val Val Glu Ala Gly Arg Phe Gly Gin 
100 105 110 



Ser Gly Phe Ala lie Arg Gly Val Asp. Glu Asn Arg Val Ala lie Asn 
115 120 125 



lie Asp Gly Leu Arg Gin Ala Glu Thr Leu Ser Ser Gin Gly Phe Lys 
130 135 140 



Glu Leu Phe Glu Gly Tyr Gly Asn Phe Asn Asn Thr Arg Asn Gly Ala 
145 150 155 " 160 



Glu lie Glu Thr Leu Lys Glu Val Asn lie Thr Lys Gly Ala Asn Ser 
165 170 175 



lie Lys Ser Gly Ser Gly Ser Leu Gly Gly Ser Val lie Tyr Lys Thr 
180 185 190 



Lys Asp Ala Arg Asp Tyr Leu Leu Asn Lys Asp Tyr Tyr Val Ser Tyr 
195. 200 205 



Lys Lys Gly Tyr Ala Thr Glu Asn Asn Gin Ser Phe Asn Thr Leu Thr 
210 215 220 



Leu Ala Gly Arg Tyr Lys Lys Phe Asp Ala Leu Val Val Thr Thr Ser 
225 230 235 240 



Arg Asn Gly His Glu Leu Glu Asn Tyr Asp Tyr Lys Asn Ala Asn Ser 
245 250 255 



Leu Thr Gin Gly Lys Lys Arg Glu Lys Ala Asp Pro Tyr Lys lie Glu 
260 265 270 



Gin Asp Ser Thr Leu Leu Lys Leu Ser Phe Asn Pro Thr Glu Asn His 
275 280 285 



Arg Phe Thr Leu Ala Ala Asp Leu Tyr Glu His Arg Ser Arg Gly Gin 
290 295 300 



Asp Leu Ser Tyr Thr Leu Lys Tyr Gin Lys Thr Asp Pro Asn Leu Leu 
305 310 315 320 



Glu Val Asp Ser Arg His Thr Asn Asp Lys Thr Lys Arg Arg Asn lie 
325 330 335 



Ser Phe Ser Tyr Glu Asn Phe Ser Gin Thr Pro Phe Trp Asp Thr Leu 
340 345 350 
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Lys lie Thr Tyr Ser Asp Gin Arg lie Lys Thr Arg Ala Arg Thr Asp 
355 360 * 365 



Asp Tyr Cys Asp Ala Gly Val Arg Tyr Cys Glu Gly Thr Ala Asn Pro 
370 375 380 



Ala Gly Leu Lys Leu Thr Asp Gly Lys lie Thr Arg Arg Asp Gly Ser 
385 3 90 3 95 4 00 



Glu Leu Gin Phe Glu Lys Lys Asp Lys Asn lie Asp Asn Asn lie Tyr 
405 410 415 



Asp Phe Asp Lys Phe lie Asp Thr Asp Asp Arg Val lie Glu Gly Lys 
420 425 ~ 430 



Leu Gly Leu Arg Arg Ser Ser Gly Thr Trp Tyr Asp Cys Ser lie Phe 
435 440 ~ " 445 



Asp Cys Lys Asp Lys Thr Lys Met Lys lie Phe Glu Thr Glu His Pro 
450 455 460 



Tyr Gly Tyr Gly Thr Thr Gly Thr Trp Lys Lys Asp Phe Glu Leu Glu 
465 470 475 480 



lie Lys Lys Leu Asn Asp Lys Asn Phe Ala Arg Val Lys Asp Ala Asn 
485 490 495 



Asn Lys Thr Tyr Ser lie Leu Pro Ser Ser Pro Gly Tyr Leu Glu Arg 
500 505 " 510 



Leu Trp Gin Glu Arg Asp Leu Asp Thr Asn Thr Gin Gin Leu Asn Leu 
515 520 525 



Asp Leu Thr Lys Asp Phe Lys Thr Trp Arg Val Glu His Asn Leu Gin 
530 535 540 



Tyr Gly Ser Ser Tyr Asn Thr Thr Met Lys Arg Met Val Asn Arg Ala 
545 550 555 " 560 



Gly Asn Asp Ala Ser Asp Val Gin Trp Trp Ala Glu Pro Thr Leu Gly 
565 570 575 



Tyr Ser Leu Leu Tyr Asp Lys Pro His Thr Cys Lys Thr Ala Tyr Gly 
580 585 590 



Gly Trp Lys Ala Asn Leu Cys Pro Arg Val Asp Pro Lys Phe Ser Phe 
595 600 * ' 605 
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Leu Leu Pro lie Lys Thr Lys Glu Lys Ser Val Tyr Leu Phe Asp Asn 
610 615 620 



Val Val lie Thr Asp Tyr Leu Ser Phe Asp Leu Gly Tyr Arg Tyr Asp 
625 630 635 640 



Asn lie His Tyr Gin Pro Lys Tyr Lys His Gly Val Thr Pro Lys Leu 
645 650 655 



Pro Asp Asp lie Val Lys Gly Leu Phe lie Pro Leu Pro Ser Gly Lys 
660 665 670 



Asn Asn Asn Asp Asp Pro Glu Val Lys Lys Asn Val Gin Gin Asn lie 
675 680 685 



Asp Tyr lie Ala Lys Gin Asn Lys Lys Tyr Lys Ala His Ser Tyr Ser 
690 695 700 



Phe Val Ser Thr lie Asp Pro Thr Ser Phe Leu Arg Leu Gin Leu Lys 
705 710 715 720 



Tyr Ser Lys Gly Phe Arg Ala Pro Thr Ser Asp Glu Met Tyr Phe Thr 
725 730 735 



Phe Lys His Pro Asp Phe Thr lie Leu Pro Asn Thr Asn Leu Lys Pro 
740 745 750 



Glu lie Ala Lys Thr Lys Glu lie Ala Phe Thr Leu His Asn Asp Asp 
755 760 765 



Trp Gly Phe He Ser Thr Ser Leu Phe Lys Thr Asn Tyr Lys Asn Phe 
770 775 780 



He Asp Leu He Phe Lys Gly Glu Lys Asp Phe Lys Leu Val Ser Gly 
785 790 795 800 



Gly Ser Thr Leu Pro Phe Ser Leu Tyr Gin Asn He Asn Arg Asp Ser 
805 810 815 



Ala Val Val Lys Gly He Glu He Asn Ser Lys Val Phe Leu Gly Lys 
820 825 830 



Met Ala Lys Phe Met Asp Gly Phe Asn Leu Ser Tyr Lys Tyr Thr Tyr 
835 840 " 845 



Gin Lys Gly Arg Met Asp Gly Asn He Pro Met Asn Ala He Gin Pro 
850 855 860 
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Lys Thr Met Val Tyr Gly Leu Gly Tyr Asp His Pro Ser Gin Lys Phe 
865 870 875 880 



Gly Phe Asn Phe Tyr Thr Thr His Val Ala Ser Lys Asn Pro Glu Asp 
885 890 895 



Thr Tyr Asp lie Tyr Ala Lys Asp Lys Asn Gin Thr Asn Thr Ser lie 
900 905 910 



Lys Trp Arg Ser Lys Ser Tyr Thr lie Leu Asp Leu lie Gly Tyr Val 
915 920 * 925 



Gin Pro lie Lys Asn Leu Thr lie Arg Ala Gly Val Tyr Asn Leu Thr 
930 935 940 



Asn Arg Lys Tyr lie Thr Trp Asp Ser Ala Arg Ser lie Arg Ser Phe 
945 950 955 960 



Gly Thr Ser Asn Val He Asp Gin Lys Thr Gly Gin Gly He Asn Arg 
965 970 975 



Phe Tyr Ala Pro Gly Arg Asn Tyr Lys Met Ser Val Gin Phe Glu Phe 
980 985 990 
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